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in Freneb, by Henry Van Etten , and now in Engli/, 
with the Examinations and Angmentations of 
divers Modern Mathematicians 
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 OntheFrontiſpice and Booke, 
A LL Recreations do delight the minde, 


But theſe are beſt being of « learned kinde: 


Here Art 48d Nature #rive 10 give content, 
In ſhewing many 4 rare experiment, 


Which you may read, on their Schemes here look 


Both in the Frontiſpice, and in the Book. 
Upon whoſe table new conceits are ſet, 

Like dainty diſhes , thereby for to whet 

And winne your jnagement , with your appetite 
To taſte them, and therein to taka delight. 
The Senſes 0bjects are but dull at beſt, 

But Art doth give the Imtelleft a feaſt. 

Come hither then , and here I will deſcribe, 
What this ſame Table doth for you provide. 
Here Queſtions of Arithmetick are wrought, 
And hidden ſecrets unto light are broaght, 
The like it in Geometric doth #nfold, 

And ſome too in Coſmographic are told: 

It divers pretty Dyals doth deſcrie, 

With ſtrange exper1ments in Aſtronomie , 
And Navigation, with each ſeverall Picture, 
In Muſick, Oprticks, and iz ArchiteQure : 
In Statick, Machanicks,and Chymiſtric, 

Is Water-works, 4#dto aſcend more hie, 

. 1n Fire-works, like to Joves Artilleric. 

' All this I know thou inthis Book ſhalt finde 
And here's enough for tocontent thy minge. 
For from good Authors , thi our Author dre 
Theſe Recreations, which are ſtrange, and true 
$9 that this Book's 4 Centre,and ts fir, 


That in this Centre; lines of praiſe ſhould meet 


- - 


THEMATICALE 


ih Recreations 


WJ 7 3 Sundric excellent 


. Po 
our _ ANcLeNMs” 07 MIGeNMmce 


Both wvſefull and 


Recreatiue j 


Printed for William Leake 
and are to be folde at the 
Crowne m fleet ftreete 


wu == .i.ov* 
LETT TIE. 
- oY 


Both in the Frontiſpice, and in the Book. 
Upon whoſe table new conceits are ſet, 
Like dainty 4iſbes , thereby for to whet 
And winne your judgement , with your appetite 
To taſte them, and therein to taka delight. 
The Senſes objets are but dull at beſt, 
But Art doth give the Intelleft a feaſt. 
Come hither then , and here I will deſcribe, 
What this ſame Table doth for you provide. 
Here Queſtions of Arithmetick are wrought, 
And hidden ſecrets unto light are broaght, 
The like it in Geometric doth #nfold, 
And ſome t00 in Coſmographic are told: 
It divers pretty Dyals doth deſcrie, 
With ſtrange experiments in Aſtronomic , 
And Navigation,with each ſeverall Picture, 
In Muſick,Opticks, and in ArchiceRure - 
In Statick, Machanicks,end Chymiſtric, 
Is Water-works, 4#4t0 aſcend more hie, 

. 1n Fire-works, like to Joves Artilleric. 

' All ths I know thou in this Book ſhalt finde 
And here's enongh for tocontent thy minde.” 


For from good Authors , this our Author dre 
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_ as Secrets and Experiments in e-Frithmerick , 


omvetry, Coſmo ww. +90 Horologiographit, Aſtronomic, 
 Nevipation fuck, Optichs, po rm Stats. h, 
Mechaniths, Chemiſiry, wates-works, Fire- 
works, &c, Nor vulgatly mani- 
feſt rill now, 


ritren firſt in Greeke and Latis , lately compi'ld 

in French, by Henry Van Etten , arid now in Engliſh, 

with the Examinations and Angmentations of 
divers 1oders Mathematicians 
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the Generall Horologicall Ring : © 
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Thethfice Noble and moſt 
Lambert Verieyſen , Lo. of 
 Hinden, Wolverthem, &c. 

My hononrable Lo. 


. Mongſt the rare and 


PA Ben AL * R 
Cz curious Propofitions 
AYE. - which I have learned 


our of the ſtudies of 
the Mathematicksin the 
famous Univerfity of 
LS EZ Pont a Mouſſon, 1 have 
taken ſingular pleaſure in certaine Pro- 
blemes no.Jeſle jngenious than recreative, 
which drew me unto the ſcarch of de- 
monſtrations more difficult and ſerious , 
ſome of which I have amaſſed and cauſed 
to paſſe the Preſſe, and here dedicate them 
now unto your Hoponr , not thar I account 
them worthy of your view, but inpartto 


A4 _ reltifie 


The Epiſtle Deaicatory. 

ceſtifie my affeRionare defires to ſerye 
ou, and toſatisfie the curious , who de- 
lis ighrrhemſelves iacheſc pleaſant ſtudies, 
knowing well that - the Nobilitie, and 
Gentrie rather ſtudie the Mathematical 
Arts , to content and ſajisfie their affei- 
ons, in the ſpeculation of ſuch —— 

experiments as arcextracted fro hor 
uſe 25, 


than in ho c of gaine wy fill wo. 
All whij hich Teudibs, = 
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Fivger fi things I have thobg 


j1« things I have thobght worthy 
clare before 1 paſſe farthty, 

ISO '1r//, that I place not the ſpe- 
® culative demonſtrations with 
9 all theſe Frobletys', bur con- 
9 tent my ſelf to ſhew them as 
7 at the fingers end: which 
was my plot and intention, becauſe rhoſe 
which ynderſtand che Marhematicks can 
conceiye them eaſily , others forthe moſt 
part will content themſelves onely with 
the knowledge of them, withour ſecking 
therealon, © © TID 

Secondly, to give a greater gracetothe 
practice of theſe things, they ought to be 
concealed as much as they may , inthe 
ſubciltie of the way; for that which dorh 
raviſh the ſpititsis, 47 admirable effe?, 
whoſt cauſe is unknowne + whichifir were 
4 difcovered , halfe the pleaſure is 1 ſt, 
| therefore all che fineneſſe conliſts inthe 
dextciity 


by of he AQ, cncting 
_ r Q, concea the 
i dchanging often the 1 avg 
"Thir 5, great careonghr to be ha@ that 
one deceive —_ himſp! that would. de- 
clars rey of it ec dacive driother: 
_ ethe =_— contemptibleto 
res gnorantÞPerfons, Oy will rather caſt 
bo uponthe-:Scicnce,. than upon 
him char, ſhewes is. > w ben checauſe i is 7 na 
inthe Mathematical! pry but in 
him char failes i in the i&ing of 1; <7 / 


Ki certain Ib richrrſeejcall 
propoſitions lu have Mey EN 


ſivers as I found rept in ſund | 
whick any 'one being tudious of Mathe- 
maticall Jearning , may finde their orig 
nall , and alſo the way of their operarioa. 
Fifthh, becauſe the number of theſe 
problems "and their dependancesa are ma- 
ny ,and intetmixed; 1 thought ic conve- 
nient to gacher them j intoa Table: har ſo 
each one Jxcoring to his fancic , might 
make beſt choiſe of that which might' beſt 
pleaſe his palate , the matter being rorof 
ONe Nature, nor of like ſubtiltie: Bur who- 
ſoever will have patienceto read on , ſhall 
finde the end better chan the beginning. 
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k 1 EqQuence., 45 pon tbe 


raw, #$p#94 point , 
. 043.9pov nothing, ſtriving a«. it were 10 
ſlitw. the greatne $ of their  glary in the 
{malneſſe of the ſubjef?: And have amongſt 
ef. ſatpd and artificial concluſions, com- 
ea ond produced ſundry Inventions both 
hiloſophicall 2-4 Mathemaricall , to ſo» 
lace the minde, and recreate. the . ſpirits, 
whichthe ſucceeding ages have brad, 
avdfrom them. gleaned and exiratied many 
adujrable, and rare concluſions ;judgin 
that, borrowed matter often-times 6" 
praiſe tothe induſtry of its author, Hence 
for #ky uſe (Conrteows Reader ) I have with 
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þ and. F91, , collected glſo,, and 
= Ton .of2heſe firkfur 
periments hn ire up ad, epi 

A ode; {* 08 of F214 11 1 has 


Sores Pio Ariſtotle, Domaine, 
- Pyrhag rares, Plinic, Hypar- 
- chus, = i is. Dlaphantus, 
Pergzus, Archimedes o_ Alcxandri- 


nus, Vitellius, Ptol 


Ptoclus * Mauralict Jan 
patidths, Repleirus, Chis by 


Daoreitus; En 


; Masittus , 5 Ty Ny, I: | JS 


others Y ny Art imitatin ” 1- 
that ' gliries ' alwayes in The” pare bf 
things, which ſhe proguceth zo [ſatis 
inde of cuiÞ10us inquifiters. = 


thaps theſe poſes, t0 ſo 
= ure Jeeme Vaine , jngkegs Sek 
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ich intentively bs "aef VFA A Owe} 
after the kaolnltl "tht 7 lines] 191 being 
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ate thr YMgR Team Leads and ho- 
nourable Studies. In. thi T1 4 be thow 
waiſt there fore make choiſe of ſuch Marhe- 
maricall Probltemes aud'Contiufiops as may 
delight thee whichkinde of learning aoyhrex= 
cellentl 4dorne a man; ſeeing then flee 
thereof ,, and the manly accompliſhments it 
doth produce , is profitable and delightful 
for all ſorts of people , who may furniſh and 
adorne themſelves with abundance of mattey 
in that kinde , to help them by way of uſe , 
and diſcoarſe. And to this we have alſo ad-- 
ded our Pyrotechnie , knowing that Beaſts 

have for their otjett only the ſurface of the 

carth, but hoping that thy ſpirit which fol- 
loweth the motion of fire, will abandon the 
lower Elements , and cauſe thee to lift up 
thine = 10 ſoare in an higher Contempla- 
tion , having ſo glittering a Canopie to be- 
hold , and theſe pleaſant and recreative fires 
aſcending may cauſe thy affetions alſo to 
aſcend. The Whele whereof we ſend forth to 
thee, that defireſt the ſcrmability of things; 
Nature having furniſhed us with matter, 
thy ſpirit may eafil digeſt them, and 
them finelyin order, though now in diſoraer. 
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Experiments in. Ro 
_» = L __ 


The Table. 
E xperiments in Opticks. 

Pag. 6,66,98,99,100,102,129,1:1,141,142, 
142,144,146,149,151,152,153, I55,156, 157, 
158,160,161,162,163,164,165. 

E xperiments in Architefiare. 

Pag. 16,242,243» 

E xperiments 5 Staticke. 

Page 27,3032, 71,199, 200, 201,283,204, 
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Experiments in Machanicks. | 
Pag. 56,58, 68,88, 95, 109, 110, 128,173, 
174,176,246,248,258,259. 
Experiments in (bymiſtrie. 
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A Table of the Contents , 
and chiefe points con- 
ecincd in this Book. 


PROBLEM. 11. | 

Hz” viſible objects that are without , and 
hings that paſſe by , are nioſt lively re- 
reſented to thoſe that are within, Pages 
Prob. r of finding of numbers conceived 


in the minde. | 1,2.3. 
Prob, 5 of a Geographical Garden-plot fit 
for 4 Prince or ſome great per ſonage. 14 


Prob, 37 Any __ ſubſtance,as water or 
wine, placed in a Glaſſe, may be made 10 boile 
bythe motion of the finger, and yet not touch- 
ing it, 5 4. 
Prob. 3 How to weigh the blow of ones tit, 

of a Mallet, 4 Hatchet or ſuch like. 9. 
Prob. 30 Two ſeverall numbers being 14- 
ken by two (undry perſons , how ſnbtilly to 
diſcover which of thoſe numbers each of them 
took, 46 
Prob. 4 That. « ſtaffe may be broken, placed 
#pon two Glaſſes , without hurting of the 
Glaſſes, 12 
Prob. 7 How to diſpoſe Lots that the 5,6, 


9, &c.of any number of perſous may eſcape. 
: be Prob. 


The Contents, 


Prob. 13 How the weight of ſmoke. of 4 
combaſitble body , which « exhaled, 24g 6 
weighed. 

Prob. 12 Of three knives which may be [/ | 
di x $-4es to hang in the aire, aud move yo 

Point of a needle. 
Prob. 17 Of a deceitful bowle, to Phe 
withall, 32 

Prob. 16 A ponderous or heavy body may be 
ſupported in the aire without any one —_ 
it. 

Prob. 18 How 4 Peare, or 4 » May / 
parted into any parts , without reaking the 
rinde thereof. 33 

Prob. 15 Of 4 fine kinde of dore which o- 
pens and ſhuts on both ſides. 30 

Prob..g9 How the halfe of a Veſſell which 
containes 8 meaſures may be taken, being but 
ontly two other meaſures, the one being 3,4nd 
the other $ meaſures. 22 

Prob. 8 Three perſons having taken each 
of them ſeveral things , to finde which gp 
of them hath taken, 

Prob.6 How to diſpoſe three ſkaves which 
may ſupport each other 1n the aire. 

Prob. 14 Many thines being 4} 
Circular(or otherwiſe )to finde which 6 
4ny one thinks upon. 
Prob. 19 To finde 4 number thought - 
With - 
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without asking quſt ions, 33 
Prob. 11 How a Mil/one er other pondero- 
foty may hang upon the poin: of a Needle with- 
out bowing , or any wiſe: br cakes jig of it. 26 
Prob. zo and 21 How a! oy that is uni- 
forme and inflexible may paſſe through a hole 
which & ronnd , (quire 43d ]TiasCn'ar ; or 
round , (quire ana ovall-wiſe , and ex- 
attly fill thoſe ſcuerall holes, 35,37 
Prob. to How a ftick may ſtand upon ozes 
finger, or a Pike in the middle of a Court 
without falline. 24. 
Prob. 22 7 ' finde « n:mver thought upon 
after another manxer than thoſe which are 
formerly delivercd. 39 
Prob. 23 To finde cut 7144y puzavers that 
ſundry perſons or any oxe hai9 thought upon. 
Wot 40 
Prob. 24 How # it tht a man in one & the 
[ame time may have his head upward, and his 
feet upward, being in one andthe ſame ue 
Prob. 25 Of 4 Ladder by which two men 
aſcending at one time , the more they aſcend, 
the morethey ſhal be aſander , notwith ftan- 
ding the one be as high as the other. 4% 
Prob. 26 How # it that 4 man having but 
a" Rod or Pole of land , , dath brag that he 


2 may 


The Contents. 
may ina right line paſſe from plate to place 
3000 miles. 42 
Prob. 27 How & it thata man ſtanding 
upright, and looking which way he will, be 
looketh true North or South. 43 
Prob. 28 To tell any one what number re- 
maines after certaine operations being ended, 
without asking any queſtion. 44 
Prob. 29 Of the play with two ſeveral 
things. 45 
Prob. 31 How to deſcribe acircle that ſhall 
touch 3 points placed howſoever upon « 
plaine, if they be not in aright line. 47 
Prob. 32 How 19 change a circleinto a 
ſquare forme. A8 
Prob. 33 With one and the ſame compaſſes. 
and at one and the ſame extent or opening , 
haw to deſcribe many circles concentricall that 
is,oreater or leſſer one than another. 49 
Prob. 34 Any number under 10. be- 
ing thought upon , to finde what numbers 
they were. * FI 
Prob,z5 Of the play withtheRing. . 52 

| _ 36 The play of 3, 4, 0r more 
Ice. 

- Prob. 38 of a fine Veſſell which "" 
*Wincor Warerbeine caſt into it at a certain 
height, but being filled higher it will runne all 
\onrof its owne accord, 56 
Prob. 39 
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Prob:39 Of a Glaſle verypleaſant. 58 
Prob , 40. If any one ſbeuld hold in each 
hand as many pieces of money as in the other, 
hew to finde how much there 1s. . 59 
Prob. 41 Many Dice being caſt , how gr- 
tificially to diſcover the number of the points 


that may ariſe. 60 
Prob, 42 Twometrals 45 Gold 4nd Silver 


or of other kinde, weithing alike , being pri- 


vatcly placed into two like boxes, to firde in 
which of them the Gold or Silver &. . 62 
Prob, 43 Two Globes of  arvers metals 
(45 one Gold the other Copper) yet of equall 
weight þeing put in 4 BOx as B.G.Ato finde in 
which ena the Gold or Copper «. 65 
Prob,'44 How to repreſent divers ſorts of 
Rainbowes herebelew. 66. 
Prob. 45 Hew that if allthe powder in 
the Werld were incleſcd in a bowle of paper 
or glaſſe , and being fircdon all parts it could 
notbreak that bowle. 68 
Prob. 46 To fide a number which being 
druigd by 2. there will remaine 1, being dt- 
vided by 3. there will remaine 1. and ſo like- 
wiſe being divided by 4, 5,07 6. there will 
ftll remaine one, bat being diviced by 7 will 
rcmaine nothing. 69 


Prob. 47 One had a certaine number of 


Crawnes , and counting them by 2 and 2, 
"” $ there 


The Conrents. 


there reſted 1 ;connting them by z and 2 there 
reſted 2.counting them by'g.; and 4, there re- 
fted;. counting them by 5 aus 5, there reſted 
4.counting themby 6,and 6.,there reſled's but 
counting themby Jaxd 7 therevreſted nothing, 
how many Crownes might he have? 7371 
Prob. 48 How many ſorts of weights in 
the leaſt manner muſt there be toweigh all 
ſorts + fra 4 betweene one pound and 121 
pouna, and ſs unto 364 pound? 1 £10y 
Prob. 49 Of 4 deceitfull balance which 
being empty ſeems to be juſt,"becauſe it hangs 
in Xquilibrio , notwithſtanding putting 12 
Pound in onebaltance, and 11 inthe other , it 
wi remainein Aquilibrio. 2 
Prceb, 50 To heave or lift up a bottle with 
a ſtraw, 4 
_ Prob, 51 How inthe middle of awood or 
arſert without the fight of the Sun, ftarres, 
[hadow, or compaſſe, to finde out the North,or 
South,or the 4 Cardinal points of the World, 
Eaft, Weſt, &c. 75 
Prob. 52. Three perſons having taken 
Counters, Cards, or other things , to finde 
khew punch each one hath taken. wy, 
Prob.5 3 How t0 make 4 confort of Muſick 
of many parts with one voice or one inſtru- 
&e:t cncty, | | 78 
"Pre. 4 To make or deſcribe an oval form, 
[9 | M. 
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or that which i neare reſembled wnto it at one 
turning, with a paire of common Compaſles. 


i9 

Prob. 55 Of a purſe difficult to be openca. 

80 

Prob. 56 Whether u it more hard and ad- 
mirable without Compaſſes to make a per- 
fet# circle , or being made to finde ont the 
Centreof it? 82 


Prob. 56 Any one having taken 3 Cards, 

to finde how many points they comtaine. 83 
Prob. 57 Many Cards placed in divers 
ranks, to finde which of thoſe Cards any oxe 
hath thought. 8 
Prob. 58 Many Cards being offered to 
ſwnary ptr ſons to finde which of theſe Cards 
any one thinketh upon. 86 
Prob; 5 9 How to make an inſtrument that 
helpst0 heare , as Gallileus made to hetp to 
ſee. a 
Prob. 60 Of a fine Lamp which goeth nor 
out, though one carries it in ones pocket , or 
being rolled on thc ground will ſtill burne.88 
Prob. 61 Any one having thought a Card 
among ſt many Cards , how artificially to diſ- 
cover it out, 89 


Irob. 62 
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Prob, 62 Three Women A,B,C. carric1 
Apples 19 « Market toſell.: A had20,B had 
30. C 40. they ſold as many for a penny one 
a the other , and brought. hame one as much 
monty 45 another , how could this be? go 
Prob, 63 Of the properties of ſome. num- 
(15, 91 
Prob. 64 Of an excelent Lamp which 
ſerves or furniſheth it ſelfe with Oils. , and 
bara's along time. 95 
Prab. 65 Of the play gt Keyles or Nine- 
MS. a: 
Prob. 66 of Spectacles of pleaſure 
of Speftacles which give ſeverall colonrs 
tothe viſage. vr 418 
of Spectacles which,make a Towne ſreme 
10 be a City, ont armed man 4s 4 Company, 
and a piece of Gold as many pieces. 99 
How out of a Chamber to ſee the (wbjeits 
which peſſe ty according 10 the lively. per- 
fpettive, | 190 
* Of Gallieus admirable Optick-Glaſle , 
which helps one to ſee the beginning and end- 
17 of Ecliples, the ſpots 4 the Sunne, the 
Starres which moveahout the Planets, and 
per ſpicnorſly things far remote. 
_ Of the parts of Gallileus his Glafſe . 102 


Prob. 67 Of the Magnes and Needles 


terched therewith. 
t G : F - , Hew 
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HowRings of Iron may have ove by anc- 
ther inthe aire. | 1\2t TO} 
of Mahomets Tombe which bangs in the 
aire by the touch of the Magnes: ) 104 
How by the Magnes 0nly to finat wut North 


and South A {- 0" LOS 
Of 8 ſecrecie inthe Magnes,for diſcovering 
things farre remote. 106 


of finding the Poles by the Magnes 107 

Prob. 68 of the properties of  RMolipiles 
or Bowles to blow the fire. 28.731 1 TOP 

Prob. 69 Of the Thermometer, or that 
which meaſures the degrees of heat and cold 
bytheaMes) in ns! (119%, 2, 2© 
Ofche proportion of humane |bodies , of 
ſtarues, af Coloſles, or huge Jmages and 
monſtrous Giants, 6 'x22 
of the. commenſwration of the parts of the 
1 bodieshe one 10 the other in particular, by 
which the Lion was meaſured byhis claw, the 
Giant by his thumbe , and Hercules by his 
foot. = © I15,116 

of $ratues or Coloſſes, or buge Images; 
that mount Athos metamorphoſedby Dyno- 
Clikes 1148 4 flatuc, in whoſe hand was a 
Towne able toreceive en thouſand men. 117 

Of the famores Coloſſus at Rhodes which 
bea7o. cubits in htight , and leaded goo. 
1 Camels, which weighed 1080000 1, 118 


of 
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Of Nero hu great Coloſſus which had 
Face of 12f 00t large. I1g 
Of monſtrous Giants 
Of the Giant Og and Goliah. 119,120 
Of the Carkaſſe of a man found which wa 
inlength 49 foot; and of that monſter founi 
3n Creet , which had 46. Cubits of height, 
1200] 
of Campeſius his relation of a monſter of 
390 foot found in Sicile,whoſe face according 
70 the former proportion ſhould be 30 foot in 
length. I2 . 
Prob.:-71 Of the game at the Palme , 
Trap,at Bowles, Paile-maile,and others.121 
Prob, 72-0f the game of ſquareformes.124 
Prob; 73 How to make the ſtring of. a Viol 
ſenſpbly Gake without any ove touching it.126 
Prob. 74 of a Veſſelt. which containes 3 
ſewerali. kindes of lzquor , all put in at one 
bung-hole , and drawne out at one Tap ſeve- 
rally without mixture. 128 
Prob; 75 Ot burning-Glaſles. 
Archimedes hs way of burning the ſhips 
of Syracule. 129 
. Of Proclus his way , and of concave and 
frond Glaſſes which burnc, thecanſe and 
monſtration of burning with Glaſſes. \ 1 [31 
of Maginus ſ: way of ſetting fire to Pow- 
&r4 in a Mine by Glaſſes. 131 


of 
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of the examination of burning by Glaſſes, 
133 
Prob. 76 Of pleaſant queſtions by way 
of Arithmetick, 


of the Aſſe and the Mule. IS f 7] 
of the number of Souldiers that fought be- 
fore old Troy. 135 
of the number of Crownes that two men 
has.” - * 136 
About the houre of the day. 137 
of Pythagoras Scholers, 137 
of the number of Apples given among (# 


the Graces and the Muſes. 138 
of the teſtament or laſt will of a dying Fa- 


they. I 38 
of the cups of Crceſus, 139 
of Cupids Apples. 139 
Of a Mans Age. 140 
Go Lion of Bronze placed upon 8 ſow 

ibid, 


tainewith by Epigram. 
Prob, 77 In Opticks , :excellent experi- 
ments. 
Principles touching reflections, I41 
Experiments apon flat and plaine Glaſſes, 
142 
How the Images ſeeme 19 ſink into a plaine 
Glaſſe, and alwayes are + to 
, be Glaſſe, ane alſo inverſea. 143 


The 
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The things which paſſe byin a reet may by help 
F leone ele e be Taſer bamber , pan oe, Ft 
of 4 tower or tree obſerved. | 4} 

How ſeverall-Cauales from one Candle ave repre- 
{entedin aplaineGlaſſe, and Glaſſes alternately reay 
be ſeene one within anivther,” a4 alſo the back-parts f 
the hady a well as the fore-parts are evudent'y repre- 
fented. F\\, kl 


« How an [mage may beſcens to hang is the aire by 

kelp of a Glaſſe: and writing read or eaſily underſtood, 

| CAD ESL | 146 

Experiments upon Gibbox;, orconvex Sphericall 
es « | 

How live'y to repreſent a whole City 5 fortification, 

6r =toar £5 a GibbousGlaſſe. 147 


How tha Images «re ſeen in Coneave Glaſſes. 149 
How the Images are transformed by appreaching to. 
tbe centre of the Glaſſe .,, w point of concourſe; 2 
£1 exceeding light that a ( oncave Glaſſe gives by 
help of a Candle. I5I 
How the Images , as a man , aſwurd, or hand,doth 
come forthout of the Glaſſe. I 52,153 
Of ſtrange apparitions of Images in the aire, by 
belpof ſundry Glaſſes: I 52,154 
Of the wonderfull augmentation of the parts of mans 
dog. comming ware the point of inflammation, or 
centre of the Glaſſe. I55 
. Huw writing may be reverberated from aGlaſſe 
pong) Val, and Reaa. +. 
Few byhelp of a Concave Glaſſe to caſt light in- 
*0 4 C'ompe, or to give a perſpettive light:to-Pyoneers 
& a/Mine , by one Candle ovly. 156 


Hew exeeliently by help of 4 Concave Glaſſe and a 
| Candle 


Pg 
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Candle placed in the cemre 1 7ogfuc light to” read 
h 3 ' *x a = I 57 
of other Glaſſes *f pleaſure. 158 
Of ſtrange deformed repreſentations by Glaſſes : 
cauſing 4 men to have fore ey2s , tio Momthes , two 
Noſes, two heads. | 3 
Of Glaſſes which give acdlows to rhe wviſage., and 
makethe face ſeeme fare ad fonle. 160 
Prob. 78 How to ſheW one that is [uſpicirns whas 
it in another ( hamber or Reome, mot wit ſt arding the 


\ 


interp1ſition of that wall, | 160 
Ceorolar y, 1+ To ſee the Beſiegers of a place upon the 
Rampar t of a fortification | G1 


Corolary 2. and 3- Notwithſtanding the turerpoſy- 
riow of VValls and Chambers, by help of a Glaſſe 
things may be ſeen , which paſſe by: \. "262 

Prob.79 How with a Mniket to ſtrike a mark? not 
looking towards it as exattly as one aimed at it. 162 

How exdttly to ſhoot ett of '4 Mutrket to a plate 
which us not ſcene, being hindred by ſome "obſtacle or 
other interpoſition. | 163 

Prob. 80 How tomake an Image te be ſeen hin g- 
ing in the aire , having his head downward. 164 
Prob. 81. How to make a comipaty of repreſenta- 
tive ſoldiers ſeeme to be as # regiment , or how few 
in nuwber may be multiplyed to ſeems to be many its 


wmber. 165 
COROLARTE. 

Of an excellent delightfull Cabinet ne rat of plaine 

Glaſſes. I65 


Prob. 32 Of fine and pleaſant Dyalls in Horo- 
logiographie. 
Of a Dyall of herbs for a Garden. 166 
Of the Dyall upon the finger and hana, to finde what 
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of the C leck it 7p I67 
Of a Dyall which Was aboxt an Obelich at Rom 

_y 

Of Dyal: with Glaſſes. 163 
Of a Dyall which hath a Glaſſe in the place of th 

fele. I69 

Of Dyal: with water , Which the Ancients wſeg 

| I71 

Prob. 83 Of ſhooting out of Cannons or 

great Artillery. 


How to charge a Cannon without powder. 172 
To finde how mach time the Bullet of a (annan 
ſpends in the Aire before it falls to the ground. 174 
How it is that & Cannon foating upWard , the 
Ballet flies with mare violence, than being ſhot point 
blanke, or ſhooting downeWara. 174 
YVhether ts the diſcharge of a Cannon ſo much the 
wore violent by how much ithath the more length? 196 
Prob: 84 Of prodigious progreſſions, and mul- 
tiplications of creatures, plants, fruits , numbers, | 
01d, ſilver, &c- 
Of graines of Muſt ardſeed , and that one grain | 
being ſowne , with the increaſe thereof for 20 yeares | 
will produce a heap greater than all the earth a hun- | 
dred thouſand times. 178 
Of Pigges , and that the great Turke with at his 
Revenne , is mt able to maintaine for one yeare , « 


Sow with all her increaſe for 12 yeares- 
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of eraines of Carne , and that 1 graine 
ith all its increaſe for 12 yeares. , will- 
Be0unt #0 244140625000000000000 
praines , which exceeds in value all the 
reaſures in the Warld, 133 
of the wonderfull increaſe af Sheepe. 
I 82 
of the ingreaſe of Cod-fiſh. 182 
of the Progresſive Multiplication of 
oules ; that from: ontof Noahs Sonnes ,, 
rom the flood unto Nimrods Monarchie, 
ould be produced © 111350 ſoules. 


I 
of the increaſe of Numbers in double 
174 Wproportion , and that a pin being doubled 
the Bas often as there are weekes in theyeare , 
76 the number of pinnes. that ſhould ariſe 
ul-Yis able to load 45930 ſhips of a thou- 
15, Yſand Twnne apiece , which are worth 
I more than tenne hundred thouſand: pounds 


mL. 1 1 £,2:383,184 
nn. 8 Of 4 man that gathered Apples, ftones, 
78 Yor ſuch like upon 4 condition. I85 
bis Of the changes in Bells , in muſical in- 


* | fruments , tranſmmutation of Places , in 
'9 if Numbers, Letters , Men and ſuch 
like; 185 


Of 
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Of the wonderfull imerchange of the Let 
rers in the Alphabet + the'exceedine numbet 
of men,and time to expreſſe the words tha 
may be madewith theſe letters , and the num- 
ber of Books to comprehend them. '187 ,188 

Of a ſervant hired upon certaine condition, 
that he might have land lent him to ſowe ont 
er4aine of Corne with its increaſe for 8 yeare; 
time, which amounted to more than four hun- 
dred thouſand Acres of Layd, 188 

Prob.85 Of Fountaines, Hydriatiques; 
Stepricks, Machinecks, and other cxperi- 
ments upon water , or other liquor, 
| to", how water at the foot of « Mountaint 

may be made to aſcend to-the top of it, and ſo to 
deſctnd on the other ſide of it 190 

Secondly, ts finde how much Liquor is in 4 
Veſſel, onely by uſing the tap-hole. 191 

Thirdly, how wit, that aVeſſell s ſaid to 
hola more water at the foot of a Mountaine, 
then at the top of it 191 

4 How 18 condutt water from the top of one 
Mogntaine tothe top of another I9! 

5 Of a fine Fountaihe which ſpours water 
very high and with great violence , by turn- 
ing of a Cock ' 197 

60f mn Fows which makes wa- 
ter aſcend by deſcending. 194 
7 Of a fine Fountaine of pleaſure, 196 3 


80f 
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$ of « fivematering pot. far Gardems,'197 

9 How eaſily 10:take-Wine.out of « Veſſelt ue 

thobung hole without picriing a. hole i the 

L. eſſe ell. ; 198 
10 How to meaſure itregtttar bodies by the 

of water. | b ot 


IiT9 finae the weight of water, 1.99 
12 To finde the charge that a wiſſell may 
carry,as Ships, Boats or ſach like. 200 


13 How comes it-4hat a ſhip having ſafely 
ſailedinthe vaſt Ocean, and being come-ims 


the port or harbour (6 ſake down. reg ht.200 


14 How 4 grofſe bony of mittall may ſuis 


upon the water, ICY 20I 
15 How toweiehthelightneſſe of the ave. 
20g 


16 Being given 4 boty., tomark it aboas , 
and ſhew how much of it will ſink inthe ws 
ter , or (ſwim above the water. 204 

17 To finde how.,uch ſeverall metalls or 
other bodies do weigh leſſe in the water than 


inthe aire. 


# 


2 

18 How ks if that 4 ballance having Hike 
weight in eathſcale, and banging in Aqui- 
librig ia,che aite , being removed from that 
place ( without Ainiſling the _ in 
each balance ,or aiding #4 it ) it ſhall ceaſes 
bongin Radlino ſcofd ; yoo b7 a ghak 
difference of weight. | 205 

J 19 To 
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i9Toſbew what waters are heavier oue 
than another ,and how much. © 206 
20 How to make a pound of water weigh as 
much 45 10,20,30, 0r 4 hundred pound -of 
Lead , nay as much 4s athouſaud or ten thou- 
ſand pound weight. 207 
. Prob. 86. Of ſundry queſtions of Arithe 
merick, and firſt of the number of ſands 
calculated by Archimedesand Clavins. 208 
2:Divers metalls being melied together in 
one body, to finde the mixture of them, 210 
3 A ſubtiile queſtion of three partners about 
equality of Wine and Feſſels. 213 
4 Of a Ladder which ftanding upright a- 
gainſt a wall of 10 foot high , the foot of it us 
pulled out 6 foot from the wall upon the pave- 
ment, how much hath the top of the Ladder 
deſcendeg. 214 
, Prob. 87 Witty ſuits or debates between 
Caius ad Scmpronius ,upen the forme of fi- 
gures,which Geomerricianscall Iloperime- 


rer; 07 equall in circuit, or Comide e. 214 
' I Incident :of changing a field of 6 meaſures 
ſquare, for along refrranglea fiel of g me a- 
/ coy in length and 3 in breadth : both equall 
in circuit but not in quantity. 215 
«2 Tncidem: about two ſacks each of them 
hoe ding but abuſhell , and yet were able 10 
hold 4 buſhels. | 217 
7 3 Incident: 
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" ; Incident: ſheweth the deceit of pipes __- 
6 , vp LAND MH bd þ yl 
conveygh water that a pipe of two inches dia 


meter , doth caſt 6it foure times as much wa- 
of ter 4s apipe of one [ſuch diameter. 218 
wi 7 Heapes of Carne of NY every way, is 
7 | not 4s much as one heap of Corne of 20 foot 
everyway. © | 218 
- Prob. 88 Of ſundry queſtions in matter 
6 of \Coſmographie , and Aſtronomy. . 
" In what place the middle of the earth ts ſup- 
poſed'to be. en honaes 
. Of the depth of the earth , and beight 4 
the Heavens, and the compaſſe of the World, 
how much, 219 
How much the ſtarry Firmament, the Sun, 
and the Moone are diſtant from the centre of 
the earth. 320 
How long a Mill-ftone would be in fallin 
to the centre of the earth from the ſuoh. 
cies , if it might have peſſagethither, 220 
? How long time 4 manor 4 bird maybe in 
compaſsing the whole earth. 220 
F ps men ſhould aſcend by ſuppoſition 20 
miles every day : how long it would be before 


If a milſtone from the orbe of the San ſhould 


deſcend athouſand miles in an houre how long 
) 2 1t 


he -<ofyrs to the Moone, . a8 
| "The Sunne moves more in one day thas the 
| Moone in 20 dayes. 221 


The Conpents. 
it would be before js carve to the earth, 2.21 
of theSwunnes, quick motion ,0 of mere than 
7500 i es 1n one mingte. 221 
of the rapt and violent motion of the ry 
F irmament, which if a Horſeman ſhank, ride 
every day 407 miles , he could not 1n 8 thax- 
[and Jeares make ſuch 4 Face 4s 11. maues 
every houre.. ABI 
Tv finde the Circle if the Sunne b Mts fin- 
Lf. 23 
Prob. 93 of finding the new. and tub 
Moope in. each neneth. *,* 224 
- Prob. c *& To finde the latituay of Coumreys. 


> 

"Proh. 95 of the Climages of caniegs, 
ant bow ro finde them. .» (0.424 
Prot. 95 Of longicude and latzry de of 
the places of che carth,and al the —_ 
the Heavens. 227 
To finds th; Longitads of a Coantreg.. . 228 
- 'Of the Latituge of a Coumtrey. .... \ 229 
To finde the Latitude f 4 ECONO) 230 
OKs 0 nge the diftance of pl Actin, ©. . 230 
(:L 5 itude, LMityde, Declination, 

and diſftance's ?;he 5 Sk 231 
How & it that two Horfes or other. creatures 
comming into the World at one time. and ay- 
ing at,one gn the ſame inflant, yetahe oneof 
1hem tobe 4 day older than the aher? ...232 
 Certaine 
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Certaine fine Obſeryations. 

In what places of the World i it that the 

weale hangs in Aquilibrio, avd vertical? 


CIAJ 233 
In, mhat place of the world s it the a 
# Eaſt or Weſt but twice inthe yeare? 233 
In.what\ place of the World is it that the 
Sumnes. feangitude from the Equinefiall 
paints and Altitude, being equal, the Sunne 
udue Eaſt or Weſt ? | 
That the ſunne comes twice 14 one' point of 
the Gompel[e-in the farengone or afternoone. 


Th. 19. ſome place of. the World there = 
hut two kindes of winde all theyearee: ++ 233 
Two ſhips may bt twa.leagues eſurider un- 
der the equinottiall, and ſayling North at a 
cer1aineparaball they will be but juſt balfe ſo 
much, 233 
To mhat\inhghtitants, and at what time the 
ſunne mill: tauchihe worth-part of the Hori- 
20 at mipieht. 234 
How 6.3847 may knew in hs Navigation 
when he 4.nnder the Equinoctiall. 234 
At what day in the yeare the extremitie of 
W ſtyles ſhadow ina Dyall makes a right 
es « 23 
, What height the Sunne « of, and how far 
fromthe Zenith , or Horizon , when a mans 
Y ſhadow 
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* ſhadow is a lot as his height. * 244 
' 'Prob.g97 To make 4 Triangle that ſhal 
have three right Angles. 73 
Prob. 98 To divide 4 line in as many part: 
45 one will, without compaſſes or without ſee- 
ing of it, 235 
Prob.yg To draw 4 line which-ſhall incling 
#0 another line , yet never meet againſt the 
Axiome of Paraliells mT 
Prob. 100 To finde the variation of the 
Compaſſe by the Sunxe ſhining . 237 
Prob. 101 To knew which waytht' winat 
# in ones Chamber without going abroad. 238 
Prob. 102 How ta draw a paraliel ſpheri. 
call line with great eaſe. wopeltt 
"Prob, 103 To meaſure an height oncly 
by help of ones Hat. Re 
Prob. 104 To take an height” with'twe 
ffrawes. 240 
In Architecture how ſtatues or other things | 
in high buildings fhall beare a proportion to 
the eye below either equall, double, ft '2.42 
Prob. 106 Of deformed figures which 
have no exatt proportion , where to plare the 
eyeto ſee them direct. ds | 
' Prob; 109 How a Cannon that hath ſhot | 
may be covered from the battery of the Ene- | 
+ 244 *} 
?rob, 108 Of 4 fine Lever, by which oy 


; 1477 
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man alone may place 4 © avinor nxpen his (arriage-245 


234 Prob.1 09 How to make a Clock With one wheele246 
ſhal  -- Of Warer-workes. 

2348 © Prob. 110 HoW a childe way draw np « Hog ſhead 
art; of water with eaſe. 247 


ſee. Prob.111 Of a Ladder of Coras toeary in ones pocket, 
25 by which he may mount 4 wall or T ower alone. 248 
L Prob.112 Of « marvelous Pump Which drawes 


h up great qnamity of water 249 

5 rob.11 7 How naturally to cauſe water to aſcend 
3OY on of a Pit. 250 
be Prob. 114 How to caſt Water out of 4 fowntaine 
37} very high. 252 
ae Prob. 115 How to empty the water of a Pit by 
33 | help of aCiſterne. 253 
o Prob. 116 How to ſpout out water very high. 2 53 
g || {© Prob- 117 How to re-avimate fimples though 


I, | bronght a thouſanamiles. ,,, ©; 255 
J Prob. 119 How to make 4 perpernall motion. 255 
0 Prob. 119 Ofthe admirable invention of makin 

0 | the Philoſophers Tree , which one may ſeeto grow 6 


2B little and little. 256 
8 Prob. 1 20 How to make the repreſentation of the 
0 | creatwerld © | 257 
, Prob. 121 Of « Cone, or Pyramidall figure that 
a moves upon a T able 258 
; Prob. 122 How a» Auvill may be cleaved by the 

blow of 4 Piſtoll. 258 
Prob. 122 How a Capon may be reſted in a mans 
' | travels atbis ſadale-bowe, 259 
| Prob. 124 HoW « Candle may be made to burxe 


three times longer than nſnally.it doth 239 
Prob. 125 How to draw Wine ont. of water 260 
Prob- 
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Prob. 126 Of ewe Marmonnrtt , the one of which 
lights 4 Candle , and the other blades it out, 261 
Prob. 127 How to mak Wore frefs without Ice or 
Snow in the height of Summary. 262 
Prob. 128 To wake « Cemen: whith laſtes us 
marble , refiſting aire and water. 262 
Prob. 129 How to welt metall npen 4 ſarll with 
little fire. ; 463 
Prob. 130 Of the harduing of Iron and fteeles. 26 3 
Prob. 1 31 To preſqrve fire as long us you, will , 
enitating the inextinguible fire of the Veſt ales; 1.264 


 FINIS. 


ITT ELLA ALLE TELET TED 
Ad Authorem D. D. Henricum 


Yan Etenium , Alumnum Academiz 


Ponta Mouſflon. . 


; Rdua Walkerifileant ſecrera profundi, 
Definat occultam carpere' Porraviam, 
Icala Cardani mirataeſt Lampada doi” 
Terra, Syracufium Grzcia rota ſenem: 
Otbi terratutn, Prolemzi Clepſydra roi, .. 
Rara dioptra Prock, mira fucre duo. (num: 
Angliate toveat doctus Pont-Mouffonalum- 
Quidquid-natur#,quilegis,hortus haber. 
Do&a,coroner opus dodtum,te (irrua docto 
Digna, Syracufti,, area, corona, viti. 
Atca Syracufiis utinam fit phumbea fervis, 
Aurca ſed dominis, autea ora ſuis. 


RECREATION. 


PROBLEM 1, 
To finde a number thought upon, 


d ©9214 him that he Quadruple the 

Number thoughtupon,thar is, 

mM, multiply it by 4,and tinto it bid 

him to adde 6, 8, 10, or any 

"Number at pleaſure : arid let 

him take the halfe of the ſum, 

| then ask how-muich it coms to, 

fot then if you take away balfthe number from 
it which you willed him ar firſt co add to it,there 
ſhallremain the double of the number thoughe 
upon,  Exanpe | | 

The Number thought upon $ 

The Quadruple of it 20 

Put8 uato it, makes 28 

The halfe of it is gy £5 
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" Take away halfe the number added froti ad 
it, viz, 4, the reſt is 
The double of the number thought upon, 


WL, T'o 


eAncther way to Find: what Number 
was thorght upon. 


B'd him which thinketh double his Number, 

and unto thar double adde 4, and bid him 
multiply that ſame frodul by 5, and unto that 
product bid himadde 12, and multiply that laſt 
nun: ber by 16 (which is doneeafily by ſetting a 
Cypher at the end ofthe number) thenask him 
the laſt number or produR, and from ir ſecretly 
ſubtrat 320, the remainder in the hundreth 
place, is the number thought upon. 


E xample. 


The number thought upon 7" 
His donbte' - 14 
To it add 4, makes 18 


For which 
W hich multiplyed by 5 makes account DD 


90 
but the number 
To which add 12 makes 702 rofthe hundreds 


This myltiplyed by 10 J' 


viz. 7. lo have 
"qhich 5 on by, mb 


makes ...\ ought Os | 
From this ſubtra& . job 

Reſt | | 700) | 
To 
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To finde numbers conceived upon, otherwiſe 


than the formic. 


[d the party which thinks the number , that 

he triple his thought , and cauſe him co rake 
the halfof.ir ; (if it be odde take the leaſt balf; 
and put one unto it:) then will him co criple 
the half; and take halt of it as before: laſtly, 
ask him how many nines there is in the laſt half, 
and for every nine, account tour in your memo- 
ry, for that ſhall ſhew che number choughr up-- 
on, if both the triples were even : bur if ic be 
odde at the firſt triple, and ev-nat the ſecond, 
for the one added unto the leaſt halte keep one 
in memory : if the firſt triple be even, and the 
ſecond odde, for the one added unto the leaſt 
halfe keepe two in memory : laſtly, if ar both 
times in tripling, the nambers be odde , for che 
two added unto che leaſt halfes, keep three in 
memory,theſe cautions obſerved,and added un- 
to as many fours as the party fayes there is nines 
contained inthe laſt halte , ſhall never fail you 
to declare or difeern cruly what number was 
thought upon. 


E x ample. 
The number choughtupon 4 or 7 
The triple 12 of- 21 
The halfrhereof6 or 1 ©, one put to it makes 17 
The triple of the halfe 1$0r 33 
The halfeg or 1+, one put to it makes 7 


Thenumber of nines in the laſt halfe 10r 1 
| B 2 The 
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The firſt 1. repreſenteth the 4- number thought 


upon, and the laſt r. with the caution makes 7. 
the other number thought upon. 


Note, 


Order your method ſo that you be not diſco- 
vered, which to help, you may with dexteri 
and induſtry make Adaitions.Subſtraftions, Mul- 
tiplications,Diviſiens, &c. and inſtead of asking 
how many nines there is, you may ask how ma- 
ny eights. tens, &c. there is, or ſubtra& 8. 10. 
&c. trom the Number which remains , for to 
finde out the number thought upon. 

Now touching the Demonſtrations of the 
former direions , and others which follow, 
they depend upon the 2, 7,8, and g, Booksof 
the Elements of Exclide: upon which 2. Book. & 
4- propoſition this may bee extrafted, for theſe 
which aremore learned for the finding of any 
number that any one thinketh on. 

Bid the party that thinks, that he break the 
number thought upon into- any two parts, and 
unto the Squares of the parts, let him adde he 
double produQt ofthe parts, then ask what it 
amounteth unto, ſo the root Ynadrat ſhall be the 
number thought upon. 


The number thought upon 5, the parts 
ſuppoſe 3 and 2. 


Me 


The 


Mathematical Recreation. 5 


The ſquare of 3 makes 9 
The ſquare of 2 makes 4/Jche ſum oftheſe three 
The produ of the nubers 25, the [qua 6 
parts. viz 3 by 2{  ({ Root ofwhich is 5, the 
makes 6, which 64 * number thought upon 
doubled makes 
Or _ compendiouſly it may be delivered 
us. 

Break the number into two parts, and to the 
produc of the parts, adde the ſquare of half the 
difference of the parts, then the Root Quadrat 
of the aggregate is balfe the number conceived. 


| SS SSSS SS S SS S 
J Fn Pe ” - 
| EXAMINATION. % 


Tt Problems which concers Arir] 
| tick,we examine noh,[W7 theſe ar 

| || v5 onembich hath teaarpeg 
ciples of Atiehmerick;bot 
upon that, which tends #8 the 


wrt _ At 
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PROBLEM TI. 


How to repreſent to thoſe which ave in 4 
( ham er that which is without, or 
all that which paſſeth by, 


His is one of the fineſt exp-riments in the 

" Optiques, and it is dove thus, chuſe a Cham- 
ber or place which is towards the itreet , fre- 
Jenin with people , or which is againſt ſome 
air” fouriſhing objet, that ſo it may be mone 
delightful and pleaſant ro the beholders, then 
make the Room dark, by ſhutting outthe light, 
except a {mall hole of ſix pence broxd.this done 
all the /magerand ipecies of the objets which 
are without, will.be ſeen within . and you ſhall 
- have pleaſure to ſee it; not only npon the wall, 


4 + bpt cſpecially upova ſheer of white paper, or 


, © ſome white cloth 

hung neer the hole: 

ke Be if untothe hole 

Ws; you place aronnd 

&- | glaſſe, that is, a 

= glaſſe w** js thick- 

er in the middle 

--—-- - than at the edge: 

ſuch as is the com- 

mon. Purning Glaſſes , or ſuch which old peo- 
ple uſe, for then che [mages which before did 
jeeme dead,andof a darkiſh colour, will appear 
and-be ſcep upon the paper , or white cloth, ac- | 
Wes | Ro 4 cording | 
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cording to their naturall colours, yea more live- 
ly than their naturall , and the appearances wil 
be ſu much che more beautifull and perfec, by 
how mnch the hole is lefler, the day cleere, and 
the ſun ſhining 

It is pleaſant to ſee the beautifull and goodly 
repreſentation of the heavens intermixed with 
clonds in the Horizon,upon a woody (cituation, 
the motion of Birds iu the Aire, of men and 
other creatures upon the ground , with the 
trembling of plants, tops of trees, ang ſuch 
like :- for every thing will be ſeen within even 
fo the life, but inverled': notwithſtanding, this 
beautifull paint will ſo naturally repreſent it ſelf 
inſoch a lively PerſpeRive,thar hardly the moſt 
accurate Painret.can repreſent the like. 

Now _ the realon,; — TH 
why the [mages and , 
obj. Qs without, arab 
inverled , is, becauſe.” þ of 
the Ipecies doe inter4'\ f: -- a 
{et one another ink [2 
the hole , ſothat the: vn 
ſpecies of the feet aſ- OE Zan 2 


-- oo, 


o 
fd. 


441i” 


cend, and theſe ot the 


head deſcend. dh | 
But here note, that they may be repreſented 


right two manner of wayes; firſt; with'a' con- 
caveglafle;* ſecondly, by help of 

vex glalfe; diſpoſed or placed between the pa- 
per andthe'other Glaſle : as may be ſeen here 


by the figure. 


another con- 


Naw 
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New will add here only by paſſing by , for || | 
fuch which affect Painting and portraiture, that 
this experiment ma uy _— help them in Þ , 
the lively painting of things perſpeRivewiſe, as | ' 
T opographicall cards, &c and for Philoſophers, 
it is a fine ſegret to explain the Organ of the || 
fight, for the hollow of the eye is taken as the || 
cloſe Chamber,the Ball of the Apple ofthe eye, 
for the hole of the Chamber,the Cryſtaline hu- 
mor at the ſmall of the Gla ſle. and the bottome 
of the eye, for the Wall or leafe of paper. 


SSSSSSSSSS&E 
 AEIMINALIO N. 


td togetber 07 (03- 


aied doch 1 ger o98it upon a wall, 
[peer oo any thing doth. repreſent it 
» a wh 18: 0904; þ c & 4 window, but 


A 
< w 
wy 


apr, by ſo 
gal arts formed, 


4 6m ommget- Bs 7 
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weer 80 the Axis, for theſe that ave netruve 
beter proportioned then theſe which are far- 
ther off. 

But #8 have them more lively andirue,ac- 
cording to the imaginary conicall ſettion, let 
the hole be no greater than 4 pins head made 
wpon 4 piece of thin brafſe,or ſuch like, which 
hole repreſents the top of the Cone, «nd - 
Baſe thereof the term of the ſpecies: this 
fice us beft when the ſun ſhines upon the le 
for then the objefts which are oppoſite to that 


5 plaine will make two like Cones , and will 
lively bus} ent the (age rd in 4 a 
- Pell e rH Npeir rex 
rr » 
ore un down, and diva __ Hoy 
p to YT 
yr t aþParences.may be di 
; ., tbe ho me) unto the. Ly 
| mY that the ſpeft ator be under it,or let 1 fe 
cies reflets #p0n 4 concave Glais,and let 
| plas! F efief? _ pr" Res white thing 


| | PROBLEM I11. 
To tel bow 'wuch waighs the blow of one waſh, 


Ren. & Backs, or gel 
& 


of 


V EYrouns. 
laces that the Mathewgvi 


ai I 
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the Emperour did propoſe upon a day this 2c 
ftiom,and promiſed to. give the reſolution ; not- 


withſtanding caliger delivered ic n"t,and I con- 
ceive it to be chus. Take a alance, andlet the 
Fift, the Mallet, or Hatchet relt upon the ſcale, 
or upon the beam of the Balance, and put into 
the other Scale as much weight as may coun+ 
terpoyſeit;then charging or laying more waight 
into.the Scale, and ſtriking upon the other end, 
yau may ſee how much one blow. is heavier than 
another, and ſo conſequently how much. i may 
waigh: for as Ariſtotle ſaith , The motion that is 
made in ſtriking adds great waight wnto it , aud ſo 
much the more, by how much it 1s quicker : there- 
, —.-. forein effeR, if there 
.., were placed: a thou- 
\ \ ſand wallets, ' or a 
A Thouſand potinde 
: waight upoua ſtone, 
| nay, though it were 
 exccedingly preſled 
1 down 'by way of a 
+4 bk Vice, by Levers, or 
other Mechanick Engine,it would be{nothing to 
the rigor and violence of a blow. | 
- Is it notevident that the edge of a knife laid 
pon burter, and a batcher upvn a leafe of pa- 
per, withaur ſtriking makes no impreſſion, or 
ac leaſt enters not; but ſtriking upon the wood 
a lictſe,you may preſently ſee what effeR. iChath, 
which is from the quickneſle of, the motion, 
which bredks and etuers without, reſiſtanee,, if 
it be extream quick ,as experience _— the 
f | ows 
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lows of Arrows, of Cannons, Thunder-boults, 
and ſuch like. DE $a 


ARE RE EANNNRENALARALEEEEEERE) 
EXAMINATION. 


Hu Problem was extraifed from Sca- 

1 liger, who had it from Atiſtotle , but 
ſorwhat refr aftory compiled, the ſtrength 
of the effett he ſays depends only in the 410+ 
lence of the motion; then woull it follow that 
a lile light hammer «pon 4 piece of wood 
being quickly cauſed to (mite , would grue a 
greater blow, and:do more hurt than a great 
ſleage firiking ſoft.s this is abſurd, ang con» 
Irary t6 experience c aberef ore any wot 
torally in the ' motion, . for if two ſeveral 
hammers, the one being $0" trmes heavier- 
than the other, ſhould move with like quitk= 


nefs , the e ' would be "Wefith 4 TEnS: 
there & wi -xf things | Yobt anfide <4 


befd 


. 


PrRoBLEM IV. 
How to break, a ftaffe which is laid npen two Gla 
full of apa g/fy breaking the G Inj « 
ſpilling the water , or as tworeeds or 


ſtraws without u6q breaking 


of t 


Firſt, place the Glaſſes which are full of water 
oynt ſtooleg, or ſuch like, the one 


upon two 
fan woe ow er the ground, and di- 
| TIX 3 foot, then 
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Neowin this a, the two ends of the ſtaffe in 

-— {breaking Nlides _ from the Glaſſes, upon 
which they were placed ; hence it commeth 
that the Claſſes are no wiſe indangered, no 
more than the knee upon which a ſtaffe is bro- 

ſes ken, foraſmuch as in breaking it preſſerh nor : 
aseAriftetle in his Aechanick, Lneſftions obſer- 
veth. 


S&odddvdb.psns 


EXAMINATION. 


e, | [7 were neceſſary here to note, that this 
e | thing maybe experimented, firſt, without © 
s || Glaſſes, inplacing « ſmall lender ſtaffe up- 
© 0» iwoprops, anatthen making tryall upon it, 
: by which you may ſee how the Staffe will 
I cither break, bow, or depart from hu props , 
" |} andibat either direftly or obliquely :, Bus 
why by #his vidlence, that ane Staffe ſtriking 
antther, (which i ſupported by two Glaſſes) 
wil be broken without offending the Glaſtes, 
4 great a difficulty 19 be reſolved as the 

one, 
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m—_——_ 
et lo 


——_ _ —_ — 
P oy F TE I— ” 


PROBLEM V.' 


Howto make a faire Ge-graphic -ll Cardin 
Garden Plet, fit for a Prince, or great 
perſonage. 


T is uſuall amongft great men to have faire 

Geographicall Maps, large (ards, and preat 
Globes, that by them they may as at once haye 
a view of any place of the World,and ſo furniſh 
themſelves with a generall knowledge, not only 
of their own Kingdoms torm, ſcituation , lon- 
gitude, latitude, 8&c-: but of all other places in 
the whole Univerſe, with their magnitudes, po- 
ſitions,Climats, and diſtances. 

Now I eſteem-that it is not unworthy for the 
meditations of a Prince, ſeeing it carries with t 
many proficable and pleaſant contentmenis : if 
fach a Card or Map by the advice and direction 
of an able Mathematician were Geographically 
deſcribed ina Garden plot form', or in ſome 0- 
ther convenient place, and inſtead of which ge- 
nerall deſcription might particularly and artifi- 
Cially be prefigured his whole Kingdoms 'and 
Dominions, the, Mountains and þils being raiſed 
like ſmall hillocks wich turfs.of. carth-, the val- 
leys ſomwhat concave, which will be more a- 
_e and pleaſing to the eye, than the de- 
cription in plain Maps and Cards,within which 
may. be preſented the Towns, Villages,Caſtles,or 
other remarkable edifices in ſmall green moſlie 
banks, or ſpring-work proportionall to ho giey 

| orm, 
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form, the Forreſts and Woods repreſented'ac- 
cording to their form and capacity , with herbs 
and ſtoubs, the great Rivers, 1 akes, and Ponds 
to dilate themſelves according to their courſe: 
from ſome artificiall Fountain made in the Gar- 
den to paſſe chrough chanels; then maythere 
be compoſed walks of pleaſure, aſfcents, places 
re of repoſe, adorned with allvariety of delight- 
at & full herbsand flowers , borh co pleaſe the eye or 
/e | otherſenſes. A Garden thus accommodated 
h & ſhall farre exceed that of my Lord of Verulams 
ly Y ſpecified in his *flayes ; thar being only for de- 
n- & light and pleafure, this may have all the proper- 
in & ties of that, and alſo for ſingular uſe , by which 
o- & 2 Prince may inlittle time perſonally viſit his 

whole Kingdom, and inſhort time know them 
10 = diſtinly: and ſo in like manner may any par- 
« © ticular man Geographically prefigure his own 
if & poſition or heritage. 


'n Eds 
a FR TOR 

Js PROBLEM' Vs 

« How three ftaves, knives, or like bodies, may be 
4 conceived to hang in the aire without bein g 

d ſupported by any thing but by 

|. '+ | themſelves.” © * | 


i Y Toke the firſt ſiaffe A'B; raiſe vp in the 
aire the end B, and upon' him- croſ-wiſe 
place theſtaffe CB, then laſty, in Triangle wiſe 
place the third ſtaffe E F in ſuch manner that 
rt may be under A B, and/yet upon CD.'I 
lay that theſe ſtaves ſo diſpoſed cannot end 
ne 
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the ſpace CB E is made the ſtronger, by how 
much the moreit is preſſed downe, if the fave; 
break not, or ſever themſelves from the ?riungy- 
lar forme : ſo that alwayes the Center of grayi. 
ET , Ttiebeinthe Center 
Ll: © of the T riangle: for 

E.-: A B is ſupported 


q ] | fore one of theſe { 
faves cannot fall, | 


and ſo by conſequence none. 


PROBLEM VII. 


How to diſpoſe as many wen, or other things 
in ſuch ſort, that rejefting, or eaſting away 
the. 6, 9, 10 part, unto 4 certain 


number, there ſhall remaine 
theſe - which you 
would bave. 


Oily the propoſition is delivered iti 
— this wi k Op tOy 998 15 Turks 
ing at Sea in one” Shippe, an extreame 

re iſen , the Pilot. of the Shjppe faith; it. is 

_— over board balfe of the numy 


"mn Oy = 


"4 
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to ſave the reſt : now it was agreed to be 
done by lot, and therefore they content to put 
themſelves in rank , counting by nine and nine, 
the ninth Perſon ſhould alwayes be caſt into 
the Sea , untill there were halfe trhrowne over 
board ; Now the Pilote being a Chriſtian in- 
deavoured to ſave the Chriſtians ,. how ought 
he therefore to diſpoſe the Chriſtians , that 
the lot might fall alwayes upon the Turkes , 
and that none of che Chriſtians be :nthe ninth 
place ? 

The reſolution is ordinarily comprehended in 
this verle. 

Populeam virgam mater regina ferebat. 

For having reſpec unto the vowels, making 
4 one , etwo, i three, o foure,and « fiie : othe 
firſt vowell in the firſt word ſheweth rhar 
there muſt be placed 4. Chriſtians ; the next 
yowel #, {ignifieth that nextunto the 4. Chrilti- 
ans muſt be placed 5 Turkes , and foro place 
both Chriſtians and Turkes according to the 
quantity and value of the voweis in che words 
of the verſe, u=till they be all placed - for then 
counting from the firſt Chriſtian that was 
placed , unto the ninth , the lot will fall upon 
a Turk, and fo proceed. And here may be 
further noted that this Probleme is nor co be 
limited, ſeeing it extends to any number and 
order whatſoever, and may many wayes be 
uſefull for Captaines , Magiſtrates , or others 
Which have divers perſons to puniſh, and would 
chaſtiſe chiefely the unrulieſt of chem, in taking 
the 10,20,0r 100, perſon, &c. as we reade was 
com- 


— — 
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commonly practiſed amongſt the ancient Ro- 
mans : herefore to apply a generall rule in coun- 
ring the third, 4,9, 10, &c- amongſt 3o, 40,50, 
perſons, and more or leſle; this is tobeo 
ſerved, take as many units as there are per- 
ſons, and diſpoſe ther in order privately : as for 
example, let 24 men be propoſed to have 
commitred ſome outrage, 6 of them eſpecially 
are found acceſſary : and let it be agreed that 
counting by 8 and 8 the eight man ſhould be 
alwayes puniſhed. Take therefore firſt 24 units, 
or upon a piece of paper write down 2.4 cyphers, 
and account from the beginning to the eighth, 
whicheighth mark, and ſo continue counting 
alwayes marking the eighth , untill you have 
markt 6, by which you may eaſily perceive how 
to place thoſe 6 men that are to be puniſhed, 
and fo of others. 

Itis ſuppoſed that eſephw the Author of the 
Jewihh Hiſtory eſcaped the danger of death by 
helpof this Problem; for a worthy Author of 
beliefe reports in his eighth chapter of the third 
Book of the deſtruction of ferwſalew , that the 
Town of Jotapata being taken by main force by 
V:ſpatian , 7oſepkus being Governour of that 
Town, accompanyed with a Troop of 0 
Souldiers, hid themſelves in a Cave, in whic 


they reſolved rather to famiſh than to fall 
into the hands of Yeſpatian : and with a 
bloudy reſolution in that great diſtreſſe would 
have butchered one another for ſuſtenance, 
had not 7oſephws perſwaded them to die by 
lot and order, upon which it ſhould fall : ou 

(wha 
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ſeeing that ?./ephus did ſave himſelfe by this 
Art, ii is thought chat his induſtry was exerciſed 
by the helpe of this Problem , ſo that of the 


40 perſons which he had, the third was alwayes 


killed. Now by putting himfelfe in the 16 or 
21 place he was ſaved, and ong with him which 
he might kill, oreaſily perſwade to yeild unts 
the Romans. | 


PROBLEM. VIIET 


Three things, and three perſons pro poſed; 
to finde which of them hath either 
of theſe thxee things. 


Et the thee things be a Ring, a piece of Gold, 
and a piece of Silver, or any other ſuch like, 
and let then be known privately to your ſelf by 
theſe chree Vowels 4, e,r, or letthere be three 
perſons that have different names, as eAmbroſe, 
Edmmd, and fohn, which privately you may 
note or account to your ſelte once kuowa by 
the aforeſaid Vowels, which ſignifie for the firſt 
vowel r, for the ſecand yowell 2, for the chird 

vowell 3. 
Now if the faid three perions ſhould by the 
mutuaſlconſent of each other privately change 
their names, itis moſt facill by che courſe and 
excellencie of numbers,diſtin&ly ro declare each 
ones name ſo interchanged , or if three perſons 
1a private , the gee ſhould take a Ring, the 
| ck a 
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other a piece of Gold, and the third ſhould 
cake a piece of Silver ; it is eafle to finde which 
hath the Gold, the Silver, or theRing , and it 
15 thus done. 

Take 30 or 40 Counters ( of which there is 
but 24 neceſſary ) that ſo you may conceale 
the way the better, and lay them down before 
the parties, and as they fit or ſtand, gweto 
the firſt 1, Counter , which ſignifieth @;the firſt 
vowell ; tothe ſecond 2. Counters, which re- 
preſent e, the ſecond vowel; and to the third 3. 
Counters,which ſtand for 5, the third vowell : 
then leaving the other Counters upon the 
Table, retire apart ; and bid him which hath 
the Ring , take as many Counters as you gave 
him, and he that hath the Gold, for every one 
that you gave him, lethim take 2, and he that 
hath the Silver for every one that you gave 
him,let him take 4. this being done, conſider 
ro whom you gave one Counter, to whom two, 
and to whom three ; and mark what number 
of Counters you had at the firſt , for there are 
veceſſarily but 24. as was ſaid before, the ſur- 
plaſe you may privately rejet. And then there . 
willbe left either 1.2-3.5-6 or 7. andno other 
number can remaine , which if there be, then 
they have failed in taking according to the 
direRtions delivered : bur if either of theſe num- 
bers do remaine, the reſolution will be diſco- 
vered by one of theſe 6 words following ,which 
ought to be had in memory, viz. 

Salve, CENta, Anima, ſ[emita, vita 5 quits: 

_ So 3 Je m3 

_ 
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As ſuppoſe 5. did remaine, the word belong- 
ing unto it is ſemita , the vowels in the firſt 
two ſyllables are e and s,vvhich ſhevyeth accord- 
ing to the former duections , thatto vvhom 
you gave 2 Counters,he hath the Ring ( ſeeing 
itis the ſecond yovvell repreſented by tvvo as 
before) and to vvhom you gave the 3. Counters, 
he hath the Gold, for that 5 repreſents the 
third vovvel, or 3+ in the former dire&tion,and 
to vyvhom you gave one Counter , he hath the 
Silver,and ſo of the reſt: the variety of changes, 
in yvhich exerciſe, is laid openin the Table fol- 
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This feat may be done alſo without the for- 
mer words by help of the Circle 4. for ha- 
ving divided the Circle into 6 parts ,, Write 1. 
within and 1. vvithont, 2.vvithin an g. vvith- ' 
out, &c. the firſt 1.2. 3. vyhich are vvithin 
vith the numbers over them , belongs to the | 
upper ſemicircle ; the other - numbers both 
vithin and vvithout , to the under ſernicircle; 
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now if in the action there remaineth ſnch 2 
number which may be found inthe upper ſemi- 
circle without, then that which is oppoſite with- 
in ſhews the firſt, the next is the ſecond, &c. as 
if 5 remains, it ſhews to whom he gave 2, he 
hath the Ring ; to whom you gave :, he hath 
the Gold, &'c. Bur if the remainder be in the 
under ſemicircle, that which is oppoſite to it is 
the firſt; the next backwards towards the right 
hand 15 the ſecond ; as if ; remains, ro whom 
you gave 1 he haththe Rizg , be thathad 3 bg 
had the Geld, &c. | 


th. 


PROBLEM IX. 
How to pavt a Veſſel whichis full of wine conteining 


, eight pints intotwo equall parts, by two other 
veſſels which conttine as much as the 
greater veſſell; as the one 
being 5 pints, and the 
other 3 pints. 


P Fr the three veſſels be repreſented by A B C, 
A being full, the other rwo being empty ; 


firſt, poure our A into B until it be full, ſo there 


will bein By pints, and in A but 2 pints: then 
poure out of B into C untill it be full; ſo in C 
ſhall be 3 pints, inB 2 pints, and in A 3 pints, 
then poure the wine which isin Cintg A, ſoin 
Awillbe 6 pints, in B 2 pints, and in C nothing: 
then poure out the wine which is inB into the 

pot 
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pot C,ſo in C there is now 2 pints,in B nothing, 
andin AG pints,, Laſtly, poure out of A in- 
to B untill it be full, ſo-there will be now in A 
only 1 pint in B < pints, andin C 2 pints. But 
it is now evident, that 
if from B you poure in” 
unto the pot C untill it 
be full,there wil remain 
in B 4 pints, and it that 
which is in C, viz. 3 
pints be poured int 
the veſſell A,which be- - 
fore had 1 pint, there 
ſhall bein the veſſel A, but halfe of firs liquor 
that was in it at the firſt, v;z. 4 pints as was re- 
quired. Otherwiſe poure out of A into C untill 
it be full, which pour into B, then poure out of 
A into C again untill it be full, ſo there is now 
in A onely 2 pints, in B ;,andin C 3,then pour 
from C into B untill it be full, ſo in C there is 
now bur r pint, 5 in B, and 2 in A: poure all 
that is in B into A, then poure the wine which 
isin C into B, ſo there isin C nothing,in B one- 
ly r pint, andin7 A 7 pints: Laſtly, out of A 
ful the pot C, ſo there will remainin A 4 pints, 
or be but halfe full: then if the liquorin C be 
poured into B, it will be the other half. !n like 
manner might be taken the half of a veſlell 
which conteins 12 pints, by having but the mea- 
ſures 5 and 7, or 5 and 8. Now ſuch others 
might be propoſed, but we omit many, in one 
and the ſame nature, | 

C 4 Prog 
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PROBLEM. X, 
To make a ſtick ſtand npon the tip of ones pinger. 


without fatting. 


Þ ten the edges of tvuvo Knives or ſuch like 
of equall poiſe, atche end of the ſtick, 

leaning out ſomeyvhar from the ſtick , ſo that 

they may counterpoilſe one another ; the ſtick 

being ſharp at the end,and held upon the top 

ot the tinger \vvill there reſt vyithour ſupport- 

1g: if it fall, it muſt fall copether , and tha: 

perpendicular or plumb- 

wiſe, or it muſt fall fide-"— 

wile or before one ano- 

ther ; inthe firſt man- 

ner jt cannot: for the: 

Centre of gravitieis ſup- 

ported dy the topot the' 

tioger: and ſeeing that 

each part by the knives is 

counterpotted, it cannot 

tall ſidevvile, therefore 

it can failno vvile. 

In Ike manner nay Lreat Pieces of Timber, 
as Joifis, &c be ſupported , if unto one of the 
ends be appiicd convenient proportional| cn- 
terpuiſes, yea a Lance or Pike, may ſtand per- 
pendicuiar inthe Aire upon the top of ones 
tiager : or piaced in the midſt of a Court by 
}<:1pot pus Centie of pravitie. 


EXAMI- 


, x a. & > 4 


{s 


= 
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EXAMINATION. 


Hws Propeſition ſecms douttfull , for 10 

imagine abſolutely, that a Pike, or ſuch 
like, armed with two Knives,or other things, 
ſhall ſtaxd upright in the Aire , and ſo re- 
main without any other ſupport, ſeeing that 
all the parts have an inf.vne difference ofpro 
penſity to fall ;, and it « without que5tionthat 
a ftaff ſo accommudated upon his Centre of 
gravity , but that it may inclineto ſome one 
part without ſome remedy be applied , and 
ſuch as ts here ſpecified in the Probleme will 
nt warrant thething, nor keep it from fal- 
ling, andif more Knives fhonld be placed 
about it ,it ſhould cauſe it to fall more ſwift- 
ly, foraſmuch as the ſuperiour parts (byrea- 
ſon of the Ceniricall mutien ) i made-more 
ponderous,and therefore leſſe inreſt, 

To place therefore this prop really , let the 
two Knives,or that which ts for connterpoiſe, 
belenger always then the ſtaffe, and ſo it will 
tang tog ther as one body : and it will appear 
admirable if you placethe Centre of gravity, 
neer the ſide of the top of the finger or point; 
for it will then hang Horizontall,and ſeem to 
hang onely ty a touch yet move flrange,f you 
ny the poini or top of | be firg upſide aown. 
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PROBLEM XI. 


How a wilſtone or other Pondereſity, may be ſup 
ported by a ſmall needle, without break; 
ing or any wiſe bowing the ſame- 


Er a needle be ſet perpendicular to the He 
rizon, and the center of gravitie of the ſtone 
be placed on the top of the needle : it is evident 

that the ſtone cannot fall,foraſmuch as it h 
in £qwsl;bra, Or is counterpoyled in all parts a- 
like ; and moreover it cannot bow the needle 
more on the one {ide then on the other;the nee- 
dle will not therefore be either broken or bow- 
ed ; if otherwile then the parts of the needlc 
muſt penetrate and finke one with another: 
that which is abſurd and impoſſible to nature; 
therefore it ſhall be ſupported. The experi- 
4 ments which are 
madeupon trens 
cher plates, or 
fuch hike leſſer 
thing doth make 
ir moſt credible 
iN greater b0- 

==> dies. 

But here eſpe 
cially is to be noted, that the needle ought t9 
be uniforme in matter and figure, and that it be 
erected perpendicular to the Horizon, and laſt 
ly, that the Cewter of gravity be exactly found. 


PROD 
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PROBLEM XII 


To make three Knives hang and move upon the 
point of a Needle. 


Ft the three Xnives in form of a Ballarce, ard 
holding a Needle in your hang, and place the 
back of that, Knife 
which lyes croſl-wiſe p £2 
to the other two,up- 
on the point of the 
Needle: as the figure 
here ſheweth! you ; 
for then in blowing - 
ſottly upon them, ' —= 
they will eaſily turne 
and move upon the point of the Needle with 
ou falling. | 


| _ 


PROBLEM XIIL. 


To finde the weightof Smoak., which i exhaled 
of any combuſtible boy whatſcever- 

LE: it be ſuppoſed that a great heape of Fa- 
gots, or a load of ſtraw we:ghing «0c pound 
ſhould be fired, itis evident that this groſle ſub- 
ſtance will be all inverted into imoak and aſhes: 
now it ſeems that the /moak, weighs —_— 
© 


ſeeing it is of a thin ſubſtance now dilated int 


Aire, notwithſtanding if it were gathered and 
reduced intothe thickeſt that it was at firſt, ir 
would be ſenſibly weighty : weigh therefore the 
Foes Which adaer 50 ponnd , noo ſeging that 
_ rae 


ee i ES 
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the reſt of the matter is not loſt , but is exhaled 
into ſmoake, it muſt neceſlarily be , that the reſt 
of the weight = wit) 450 pound, muſt be the 
weight of the ſwoak, required. 


S&d& &FHH&&HdS&H& 
EXAMINATION. 


| rd although it be thus delivered , yt 
here may be noted, that a ponderoſity in 
his own medium ts not weighty : for things 
are ſaid ro be weighty , when thty are out of 
their place, or medium, and the difference of 
ſuch gravity, according to the motion: 
the ſmoak therefore certainly is light being 
in its true medium (the aire,) if it ſhould 
— his medium, theu would we change 
; 


onr aiſcourſe, 
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PROBLEM XV]. 
Many things being diſpeſed cireular,( or otherwiſe) 
to finae which of them, any one thinks upon: 


QCUppoſe that having ranked 10 things, as AB 
CDEFGHIK, Circular (as the figure 
ſheweth) and that one had touched or thought 
upon G-, which is the 7: ask the party —_ 
| etter 


— = —— 
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letter he would beginto account(for account he 
muſt, otherwiſe it cannot be done ) which ſup- 
\ the poſe , ar E which is the 5 place , then add fe- 
cretly to this 5, 10 (which is the number 
of the Circle) and it makes 15 , bid him 
account 15 backward from E , beginning 
& his account with that number hee thoughc 
upon, ſo at E he ſhal | 
account to himſelf 7, 
at Daccount$, atC 
, yet | occountt 9,&c. So the | 
accountof 15 wil ex- 
atly fall upon G, 
the thing or number 
ut of thought upon: and fo | 
0 of Þ of others: but to con- | | 
07: Wceal it the more , you may will the party from 
eing ME to account 25,35, &c. and it will be theſame. 
ould ® There are fome that. uſe this play at Cards, 
nee turned uplide downe, as the ten ſimple Cards, 
with the King and Queen, the King ſtanding 
for 12, and the Queene for 11, and fo knowing 
the ſituation of the Cards : and thinking a cer- 
— Fain houre of the day : cauſe the party to ac- 
count from what Card he pleaſeth : with this 
Proviſo, that when you ſee where he intends to 
iſe) {4<count, ſer 12 to that number , ſo in counting 
- [a5 before, the end of the account ſhall fall upon 
the Card: which ſhall denote or ſhew the houre 
AB B'bought upon, which being turned up will give 
race to the action, and wonder to thoſe that 
ae ignorant in the cauſe. —_ 
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PROBLEM X V. 


How to make a Dor or Gate, which ſhall 
open on both ſ;des. 


AL L the skill and ſubtilty of this, reſts in the 

artificiall diſpoſer of foure plates of Iron, 
ewo at the higher end,and two at the lower end: 
of the Gate : ſo that one ſide may move upon 
the hooks or hinges of the Poſts , and by the 0- 
ther end may be made faſt to the Gate , and fo 
moving upon theſe hinges , the Gate will open 
upon one ſide with the aforeſaid plates,or hooks 
of Iron : and by help,of the other ewo plates, 
will open upon the other ſide. 


PROBLEM XVI; 


To form how a Ponderofity, or heavy thing , my be 
ſupported upon the en4 of a ſtaffe (or ſuch 
like ) upon a Table, and nothing 
h.lding or tonching it. 


__— 


T Ake a pale which hath a handle, and fill it 

fall of water (or at pleaſure:) then take a 
ſtaffe or ſtiek which may not rowle upon the 
Table a5 E C, and place the handle of the Pale 
upon the ſtaffe ; then place another ſtaffe , or 
ſtick, under the ſtaffe C E , which may reach 
from the bottom of the Pale unto the former 
ſtaffe C E, perpendicular wiſe: which ſuppoſe 
F G, thea ſhall the Pale of water hang — 


be 
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falling, for if it fall ic | 

muſt tall perpendicu- 

larly,or plumbe wiſe: 

and that cannot be .-- 

ſeeing the ſtaffe CE ,, 
ſupports it, it being - 
parallel tothe Hon- 
zon and ſuſteined by | 
the Table, anditisa' 
thing admirable that, = 
if the ſtaffe C E were 
alone from the cable, 
and that end of che ſtaffe which is upon the 
Table were greacer and heavier than the other : 
it would be conſtrained co hang in that nature. 


Sod dbdbaÞdcdb.s dg 


EXAMINATION. 


Ns” without ſome experience of this 
Probleme , 4 men would acknowledge 
either « poſcibility or impoſsibity ; there- 
fore it is that very tonchſtone of knowledge 
in ” thing, to diſcourſe firſt if atbing be 
poſſoble in nature , and then if it can be 
broug ht to experience and under ſence with- 
ont ſeeing it done. At the firſt, this 
Propoſition ſeems to be abſurd , and impoſ= 
Mc, Nerwivhfandivg *, being ſopporied 
wil 
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with two ſticks, as the figure declartth, 
it is made facile - for the Horizontal 
line to. the edee of the' Table ,". is the 
Centre of motion ;, and paſſeth by the Centre 
of gravity, which neceſſarily ſupporteth it. 


s 


_" 
D—_ _ — —c__——_— 


PROBLEM XV I]. 


, Of « &ceirfull Bople to play withall. 


Make a hole in one fide of the Bowle, and 
caſt molten Lead therein , and then make 
upthe hole cloſe , that the kngvery or deceit be 
not perceived : you will have pleaſure to ſee, 
that notwithſtanding the Bowle is caſt dire&ly 
to the play, how it wil turg'away fide-wiſe : for 
that on that part of the Bowle which is heavier 
upon the one ſide then on the other, it never 
will go truly right , if artificially it be not cor- 
reed ; which will hazard che. game to thoſe 
which know it not : but if itbe known that the 
leady ſide in rolling be always under or above, 
it may g0 indifferently righe ; if otherwiſe, the 
weight will carry it always {ide-wiſc. 


PRoB, 


0 B, 
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PxoBL En. XVIII. 


Topart an Apple nto 2.407 8.likg parts, 
withond breaking the Rinde 


Aﬀea needle and threed under the kinde of 
the Apple, and then round it with divers 
tunings , untill yo! come to the place where 
you began : then draw our the chreed gently, 
aid part the Apple into as many parts as you 
think convenient: and lo the parts may be ra- 
ken our berween the parting of the Rind, and 
the rind remaining atwayes whole. 


a. I CE Ic 4 a 
—__— 
——. 
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PRXKOBLEM XIN; 


To findt 4 number thought upon without 
ackjng of any qu:ftion , certaine ope- 
rations being done. 


Bid bim adde to the number thought (as ad- 
mit 15) halfe of it, if it may be, if nor the 
freateft halfe chat exceeds the other but by an 
lnite, whichis 8 ; andit makes 23., Secondly, 
unto this 23. adde the halfe of it if it may be, 
if not, the greateſt halfe, viz. 12. makes 3x. in 
the meane time, nofe that if che number 
thought up.:n cannot be halfed at che firſt time, 
Ws here ut cannot, ther for it keep 2 in che 
temory if at the ſecond time icwill not be 
= equally 


—— CT —__ —__——_—_—— 
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equally halfed, reſerve 2 in memory, butifg 
both rimes it could not be equally halved, then 
may you together reſerve five in memory : thi 
done,cauſe him from the laſt ſumme, viz. 35. 
{ubcraR the double of the number thought,viz. 
20, reſt 5. will him to take the halfe of that if 
hecan, if not ,reje& 1. and then take the halk 
of the reſt , which keep in your memory : then 
will himto take the halfe againe ifhe can, if 
not,take one from it, which reſerve in your me- 
mory , and ſo perpetually halveing untill r. re 
maine; for- then mark how many half 
there were taken, for the firſt halfe account?, 
for the ſecond 4, for the third 8, &c. and add 
unto thoſe numbers the ones Which you reſer- 
ved in memory, ſo there being 5 remaining in 
this propoſition , there were 2 halfings : for 
which laſt ! account 4, but becauſe it could not 
exactly be halved without rejecting of 1. 1adde 
the 1 therefore to this 4; makes 5, which half 
or ſumme alwayes multiphed by 4, makes 20. 
from which ſubtra® the firſt 2 and 2, becauſe 
the halfe could nor be formerly added , leaves 
x 5, the number thought upon. 


bur 
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Other Examples. 


"The number thought 
The balfe of jc 

The ſumme 

The halfe of ic 9 
The ſumme of it | 27 
The double of che numbcr,2 4 | 
Which taken away ,reſts 3 


The halfe ofir F 
For which account py 
pur toir becauſe the 3 
could nor be halted, makes 3 


12 
6 
18 


os 


this nulciplied by 4 makes 13 


{ The number cheughr 
Thegreareſthaltc 46 
The ſumme I 
The greaccſt halfe of whi 

is 60 2 
& The ſumme oft is 179 
The doublc of 79 is 153 
= Which takenfiom ir,reſts 2x 
5 The lcfler half 10, wch halves 
5 The balfe of this is 5 which 
GS makes 
= Ihe half of thisis 3 wch is 10 

2 The halfof this is x, wich 16 

S anditi>21. 

FM this 2x which is the double 

of che laſt halte wich che re« 

ma'nder being mulciplicd by 
4+ makes 34, from which cake 

the aforeſaid z and, reſt 79, 

the number thought upon, 


79 


3 
9 
h 


\, P xcBLE 


How to make an #niforme , 


M. XX. 
& an inflexible body , 


to paſſe throwgh two ſmall holes of divers 


formes, as one being cirenlay , and the 


other ſquare , 


nadrangular, and 


Triangular-wiſe, yet ſo that 
the holes ſhall be ex- 
attly filed. 


His Probleme is extraRed from Geometri- 


call obſervations , and ſeemes at che firſt 


l D 3 
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ſomewhat obſcure, yer that which may be er- 
tracted inthis nature, will appeare more diffi. 
cult and admirable. | Now in all Geometrical! 
practiſes, the leſſer oreafier Problemes do al- 
wayes make way to facilitate the greater : and 
the aforeſatd Probleme is thus reſalved. Take 
a Cone or round Pyramide,and make a Circy- 
lar hole in ſome board,or other hard material, 
which may be equall to the baſes of the Cong, 
and alſo a Triangular hole, one of whoſe fide 
may be equallco the Diameter of thecircle,and 
the other two ſides equall to the length of the 
Cone: Now it is moſt 

evident, that this Co» 

nicall or Pypmcal 

body , will fill up the | 

Cnidine hole, and be- Q) <> 
ing placed fide-wiſe 4 


LO 


will fill up the Trian- 
gular hole. Moreover, L\ 


if you cauſe 4 —__ to 
be curned , which may , | 
be like co ewo Pyrami- < 


des conjoyned , then — 
if a Circular hole be ; 
made,whoſe Diameter is equal tothe Diameter 
of the Cones conjoyned, and a Quadrangulat 
hole, whoſe ſloping fides be equall co the 
length of each ſideof the Pyramide, and the 
breadth of the hol equaſto the Diameter of the 
Circle, this conjoyned Pyramide ſhall exactly 
fill boch the Cixcalar hole , and alſo tbe Qut 


dranglc hole. 
”_ ; Px03, 


- _ 
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PxzoBLE#® M. XXL, 


How with ene uniforme b0:y or ſuch like to fill 

thres ſeverall holes : of which the one is rand, 

the other 4 juſt [qnare , an1 the 
thira an ovall fo me? 

His Propoſition ſeemes more ſubtill then 

che ;former, yet it may be practiſed rwo 
wayes : for the firſt, take a Cylindricall body as 
great or little as you pleaſe : Now 1t1s evidenc 
that it will fill a Circular. hole, which is made 
equall to the baſis ofir, if it be placed downe 
righe , and will alſo fill a long ſquare ; whoſe 
ſidesare equall unto the Diameter and length 
of the Cylinder , and 
axcording to Per 'gews, 
eArohineedes, &c. in 
their Cylindricall de- 
monſtrations., a crue | 
Ovall is made when 
a - Cylinder is cut | | 
flopewiſe; therefore if ——D——— 
theoval have breadth | |) CD __I| 
equallunro the Dia- | 
meter ofthe Baſis of 
21 Cylinder, & any 

gth whatſoever : | 
the Cylinder being put into his owne Ovall 
bole ſhall alſo exactly fillic. 
| The ſecond way is thus, make a Circular hole 
in ſome board, & alſo a ſquare hole, the ſide of 
which Square may beequall ro the Diameter 


3 of 
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of the Circle: and laſtly,make a hole Oval-wiſe, 
whoſe breadth may be equal unto the diagonall 
of the Square ; then let a Cylindricall body be 
made, whoſe Bafis may be equall unto the 
Circle ,and the length equal) alſo to the ſame; 
Now being placed downe right (hall fall in the 
Circle, and flat-wiſe will fit the Square hole, 
and being placed ſloping-wiſe will fill the' O- 
vall. < 


£44444. 
'EXAMINAT HON. 


Ou may note upen the laſt two Problem 

farther, that if a Cone be cut Ecliptick- 
wiſe, "it may paſſe through an Iſſocele Tri- 
anglethrough many Scalen Triangles, and 
through an Ellipſis ; and if there be a Cont 
cut ſcalen-wiſe , it will paſſethrough all the 
former , only for the Ellipſis place a Crrele :. 
and further if a ſolid colume be cut _—_ 
tick-wiſest may fill a Circle, a Square , di- 
vers Paxallelogrammes and divers Ellipſes, 
which have different Diameteys. | * 


©. $1.43 
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PROBLEM X XII1- 


To finde a number thought pon «fter another 
manner, then what u; formerly delivered 

B'd him that he mulciply the number thought 

upon, by what number he pleaſeth,then bid 
him divide that produR by any other number, 
and then multiply that Quotient by ſome other 
number; and that produc againe divide by 
ſome other, and ſo as often as he will: and here 
note,that he declare or tell you by what num- 
ber he did multiply & divide. Now in the ſame 
time take a number at pleaſure, and ſecretly 
multiply and divide as often as he did : then 
did him divide the laſt number by that which 
he thought upon. In like manner do y ours pri- 
vately., then will the Quotient of your diviſor 
be the ſame with his, a thing which teemes ad- 
mirable to thoſe which are ignorant of the 
cauſe. Now to have the number thought upon 
without ſeeming to know the laſt Quotient, bid 
him adde the number thought upon to it, and 
aske him how much it niakes : then ſubtract 
your Quotient from it, there will .remaine the 
number-thought upon For example , ſuppoſe 
the number thought upon were 5, multiply it 
by 4 makes 20. this divided by 2, the Quotient 
makes 10, which mulciplyed by 6, makes 60, 
and divided by 4, makes 1<. in the fame time 
admit you think upon 4, which multiphed by 


4,Wakes 16, this divided by 2, makes 8, which 
D 4 multiplied 
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multiplied by 6 makes 48 , and divided by 4 
makes 1+; then divide- 1+ by the number 
thought, which was 5, the Quotient is 2; 'di- 
vide alſo 72 by che number you took, viz; 4,the 
Quorient isallo 3, as was declared; therefore 
if the Quo -1ent < be added unto the number 
thought, +42. .c, ir makes 8,which being known, 
the number chought upon is alſo knowne. 


Q. 
> mm—_— 


_— 
— — I——— 


PROBLEM XXII, 


Ts firide out many numbers that ſundry perſon, 
or owe man bath thinght upen- 


FF the multitude of numbers thoughtupon' be 
*odce, as three numbers, five numbers, ſeven, 
8c- as tor example, let 5 numbers thought upon 
be theſe. 2,2,4,5,6- bid him declarethe tum 
of the firſt and ſecond, which will be 5, the.le- 
cond and third, which: makes 7, the third-and 
fourth, which makes 9, the fourth and fifth, 
vvhich makes 11 , and1o alvvayes adding the 
tvvo next together , aske him hovy much the 
firſt and laſt makes togerher, vyhich is 8. then 
take theſe ſumm<zs,and place them in order, and 
adde all theſe rogether,vvhich vvere 1n the odde 
- places : that is the firſt, third, and fitth, viz. 5, 
. 9,8, makes 22. Inlike manner addeall theſe 
numbers rogether,vvhich gre in theeven places, 
that is in the ſecond and foprth places,vsz- 7 
and makes 18, ſubſtraR this from the former 
. 22,then there yyill remaine the double of the 


fick 
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firſt pumber thought upon, viz. 4+ Which 
known, the :reft is eaſily known : ſeeing 'you 
know the ſumme of the ficfi aod fecond4 buriif 
the multitude of numbers be even as theſe ſix 
numbers, v1Z. 2,7,4,5,6,7, cauſe the partie to 
mou the ſumme of each two, by antecedent 

d conſequent , and allo the ſlumme of the ie- 
cond and laſt, which will'be 5,7,9,11,1 3,10,then 
adde the odde places cogerher, except the firſt, 
that s 9, and 13, makes 22; adde alio the even 
pla ces together , that is 7,11,10, Which makes 
33;ſubſtraR the.one from the other, there ſhall 
remaine the double of the ſecond number 
thought upon , which known all chereſt are 
knowne. 


— 
h—— mm 
ws. Alt... AM. 


PROBLAM XXIV. 


How # it that & man in one and the ſame tinge, 
may have his head npward , and his 
feet wpward, being in one and 
the ſame place ? 


T He anſwer is very ſacill, for to be To he 

muſt be ſuppoſed to be-ipthe centre of the 
earth: for.as.the heaven is above on every ſide, 
Calum undique ſnr/1, all that which looks ts 
the heavens being diNtant fxFm che centre w up» 
ward ; and it is inthis _ mw In 
in his Co\mographie, & ialogue,reported 
of one tar hovphe he was ted by oneof the 
Nuſesco bell, ybere be an Lage vng 


PLETE GEES EEE CL eon___ ne 
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in the middle of the World, and in the Centre 


of the earth, as ina Throne : —_Y his = 
and et upward. 


| PROBLEM. XXV, 


of a Ladder by which two men aſcending at one 


time; the mare they aſcend, the more they ſhall © 
be aſunder , notwithſtandis g one being 


a; bigh As Anot 


His is moft evident, that if there were a 

Ladder halfe on this ſide of the Centre of 
the earth, and the other halfe on the other 
ſide: and thattwo at the Centre ofthe World 
at one inſtant being to aſcend, the one towards 
us, and the other towards our Antipodes, they 
ſhould in aſcending go farther and farther, one 
from another; notwithſtanding both of chem 
being of like height. | 


PROBLEM.XX VI. 


Hew'i itu that aman having but 4 Rod 'or Pole of 
Sand, deth brapge T4 be may in a right 
Hanne paſſe from quay to place above 
3000 ml Se 


Ti opening of this is eaſie, foraſmuch as 
hethat poſleſſeth a Rod of ground Poſe 
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ſeth not only the exterior ſurface of the earth , 
but is maſter alſo of that which extends even to 
the Centre of the earth, and in this wiſe all he- 
ritages & poſlcſſions are as ſo- many Pyramides, 
whoſe ſummets or points meet. in-. the, cen- 
tre of the earth , and the baſis of them are no- 
thing elſe buteach mans poſſeſſion, field, or vi- 
ſible quantity ; and therefore if chere were made 
or imagined ſo to be made , a deſcent to go tro 
the botrome of the heritage,which would reach 
to the centre of the earth ; it would be above 
3000 miles in a right line as before. 


PROBLEM. XXV IL. 


How it is, that a mon ſtanding wpright , and locking 
which way he will , he Ioghtth either true 
North or true $ugth. 


His happeneth, that if the partie be under 

either of the Poles , for if he be under the 
North-pole, then lockin any Way he lookerh 
SOuth, becauſe all the Meridians concurre 1 
the Poles of the world, and if he be under the 
South-pole , he looks dircly North by, tbe 
ſame reaſon. | 


HT—_—T—_ GC —————— 
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PROBLEM XXV IIL. 


To vel #5 one what oumber remaines After 
certain operations being ended, withowr 
atking ay queſt ion. | 


Id him to think upon a nom}:er , and will 
him to -muſtiply it by what number 5 
think convenient : and toe the pro/utt bid him 
eddewharnumber youpleate,provided char ies 
cretly you confider, thatur may be divided by 
that which multiplied , and chen Jet Im divide 
the ſum by the number which he nrft multi | i 
ed by , and ſubſtra&t from chis Quotient the 
gumber thought upon : In che tame time divide 
apart the number which was add-d by that 
which multiplied, ſo then your Quotient ſhall 
| be equall ca his remainder, wheretore without 
asking him any thing, you ſhall cell him what 
did remaine , which will ſeem ſtrange to him 
that knowech nor the cau'e : for example, ſup- 
poſe he thought 7,which'multiphed by 5 makes 
35, to which adde ro, makes. 45,which divided 
by 5, yields 9, from which if you cake away one 
the number thought , (becavie the Mulriplier 
divided by rhe Diviforgives the Quotient 1 o 
the reſt will be evo, which wilt be alſo prov 
if 1c the number which was added, were divi- 
ded by 5, 013+ 2 


PrO®- 
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PROBLEM XMNXIX, 
Of the play with two ſeverall thingte 


JT" is a pleaſure to ſee and conſider how the 


ſcience of nur bers doth furniſh us, nut onl 
Wich !poris , co recreate the ſpirits, bur alſc 
brig us (0 che knowledge of admirable things, 
as (..i! in {ome meaſure be ſhewen in this en» 
fa. :5 orogreflion in che meanetime to pro» 
duce aiwayes ſome of them : ſuppoſe that a 
man h»1d divers chings in his hand, as Gold 
and ' 1]ver, an. 1none hand he held the ' Gold, 
and in che other hand he held che Silver : ro 
know iubcilly , and by way of divination , or 
artificially in which hand che Gold or Silver is; 
attribu et.» the Gold, or ſuppoſe it have a cer= 


, taine price, and 10 likewile actribute to the Sil 


ver another price; conditionally that the one 
be 0dd,and che other even : as forexample, bid 
him thac che Gold be valned ar 4 Crownes , of 
Shiliings , and the Silverat 2 Crownes, or 3 
Sti\l1gs, or any other number, ſo that one be 
odde, and the other even,as before ; then bid 
hin criple chat which is inthe right hand, & 
double chat which is in the left hand, and bid 
him adde thele cwo produRts together , and 


. 5ke him if it be even or odde ; it itbe even, 


then the Gold is in the right hand; if odde, the 
Lald is in the left hauds 
Þ, 


Pr03. 
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PaOBLEM, XXX, 


T wo numbtrs being propoſed unto two ſeverall par- 
ties , totell which of theſe numbers 5s taken 
| | by each of them. 


AS for example: admit you had propoſed 
unto two men whoſe names were Peter and 
7oby, ew numbers , or pieces of money , the 
"One even, and the other odde, as 10. and g, 
and let theone of them cake one of the num- 
bers, and the other partie take the other num- 
ber , which they place privately to themſelves ; 
how artificially , according to the congruity, 
and excellency of numbers , to finde which of 
them did cake 10. and which 9. without asking 
any quſtion : aad this ſeems moſt ſubtilſ, yer de- 
livered howſoever differing little from the for- 
mer, and is thus performed : Take privately to 
your ſelfealſo two numbers, the one even, and 
theother odde, as 4. and 3.then bid Perey that 
he double the number which he cook, and do 

ou privately double alſo your greateſt num- 
bet - then bid fob» to triple che number which 
hehath, and do you the like upon your laſt 
number : adde your two produdts together, & 
mark if it beeven or odde, then bid the two 
parties put. their numbers together , and bid 
them rake the halfe of ir', whichif they cannot 
do,then immediately tell Petey be took 10, and 
John 9. becauſe the aggregate ofthe double of 
4. and the triple of 3. makes odde , and ſuch 


- 
A »y 
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would be the aggregate or ſumme of the double 
of Peters number and Johns. number , if Petey 
had taken 10. if otherwiſe , then they might 
have taken halfe, and ſo 7ob» ſhould have ta- 
ken 10. and Peter 9. as ſuppoſe Peter had taken 
10. the double is 20. and the triple of 9. the o- 
ther umber is 27, which put together makes 
47. odde :' ip like manner the double of your 
number conceived in minde , 25z. 4. makes$. 
and the triple of the 3. the other number, makes 
9.which ſet together makes 17. -odde. Now 
you cannot takethe halfe of 17,nor 47. which 
argueth that Petey had the greater number,for 
otherwiſe the double of 9.is 18. & the triple of 
10. is 30. Which ſer together makes 48. the 
halfe of it may be taken : therefore in ſuch caſe 
Peter the took leſſe number : and 7oby the 
greater,and this being don cleanly carries much 


grace with it. 


—_—. 


wa—_ 


PROBLEM. XXXI: 


| How to deſcribe a Circle that ſhall touch 3: Points 


placed howſoever upon a plaine , if they 
be not in a right line: 
J Et the chree points be 4.2. C. put one 
foot of the Compaſſe upon A. and deſcribe 


| anArch of a Circle at pleaſure: and placed 
-atB. croſle that Arch inthe two points E. and 


F. and placed in{.croſſe the Arch in G. and H:; 


then lay a rulerupon G. H.and draw a line,and 
| place 


Creme encs #4 
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2Ruler upon B. 
Lary- cut the other 
fneinR, ſo X is the 
Centre of the Cir- 
gn oats = 4 
cle, which- will paſle ; 
by the ſaid! three" 1]... 
points & 3: C. or iv. 6; 
may be inverted,  ha- '. *., ,, 
ving'a Circle drawne; $F #4 be Pad 
to- finde- the Centre * 5 a3 
efthat Circle', make | 
 poins inthe circumference, arid theri-uſe the 
reway: ſoſhallyou have the Centre;a thing I | 
Moſt facif| to' every practitioner in. the prin- 
eiples of Geomerrie. 


PROBLEM. XXX I1. : 

F 

Howto change Circle into 4 ( 
[rar forme? F 


Mk 4 Circle upon! paſt-bogrd or other I | 
 imitteriafl, as che Circle 4.C.D-E. of 
which is the Centre; then cut it into' 4.quar- 
cers,and diſpoſe thern ſo, thac £; at the centre th 
of the Circle may alwayes be at' the' Angie of | 
the” ſquare; and fothe foure quatters'of = ho 
Crtc 


——_—_ Yr, "Th *- 
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Circle being placed 
ſo, it will make a per- 4A 


fet ſquare , whoſe : 3 H 
ſide A. A.isequallto | - oj . 
the Diameter Z. D. |. AFE—— 
Now here is to be | \f & ; 
noted that the ſquare q—— "i 4 


is greater then the 
Circle by the vacuiry—— — -— 
inthe muddle, viz 


_— —_— 


———— 


PROBLEM. XXXIIL, 


With one and the [ame comp." , and at one an 
the ſane extent, or opening, how to arſcribe man y 
(reles concentrical, that is, greater 


or leſſer one then another? 


— — 


þ 1snot without cauſe that _ admire how 
Chis Propoſition is to be reſolved ; yea in the 
judgement of ſome it is rhought impoſlible : 
who conſider not the'induſtrie of an ingenious 
Geometrician, who makes ic poſltble, and thac 
molt facill, ſundry wayes ; for in the firſt place 
ifyou make a Circle upon a fine plaine , and 
upon the Centre of that Ciccle , a ſmall pegge 
of wood be placed , to be raiſed upand pur 
downe at pleaſure by help of a (mall ho1e made 
inthe Centre, then with the ſame opening of 
the Compaſſes, you may deſcribe Circles Con- 
cencricall,chat is , one greater or leſſer than a- 
nother; fox the higher the Center is hfred up,the 

E, teſkey 
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leſſer the Circle will 
be. Secondly , the 
compaſle being at ' 
that extent upon a / 
Gibus body , a Circle + , 
may. be - deſcribed , 
which will be lefſe x 
thanthe former, up- _ 
ona plaine,and more! 
artificially upon a...;. 
Globe , or round 
bowle: and this a- 
eaineis moſt obvious upona round Pyramide, 
placing the Compaſſes uponthe top of it,which 
will befarre leſſe than any of the former ; and 
this is demonſtrated by the 20.Prop. of the firl 
of Euclids , forthe Diameter E D.is leſle than 
the line A D. eA. E. taken together , and the 
lines A D. A E. being equall to the Diameter 
B C. becauſe of the ſame diſtance or extent of 
opening the compaſles, it followes that the 
Diameter E.D. end all his Circles together » 
much leſle than the Diameter, and the Circk 
BC. which was to be performed. 


i 00 
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PROBLEM XX XIV, 


Any numbers under 10. being thought upon ,ta 
finde what numbers they were. 


LE: the firſt number be doubled, and unto if 
adde 5. and multiply that ſumme by 5. 
anduntoit adde 10. and unto this product add 
thenext number thonght upon ; multiply this 
lame againe by 10. and addeunto it the next 
number , and fo proceed: now if he declare the 
laſt ſumme; marke ifhe thought but upon one 
figure, for then ſubtra& only 35. from it, and 
the firſt figure in the place of tennes is the 
number thought upon : if he thought upon 
two figures , then ſubtract alſo the ſaid 
35. 'from his laſt ſumme-, and the iwo 
figures which remaine are the number thoughe 
upon: if he thought upoh three figures , then 
ſubtra& 350. and then the firſt three figures 
are the numbers chought upon, &c. ſo.it one 
thought upon theſe numbers 5.7.9.6. double 
the firſt,makes 1c. to which adde 5. makes 1 5. 
this multiplied by 5, makes 75. to which adde 
10. makes 85. to this adde the next number, 
viz. 7. Makes 92. this multiplied by 10. makes 
920. to which adde the next number , v4z. 9. 
makes 929. which multiplied by 10. makes 
9290. to Which adde 6. makes 9296: from 
which ſubtra& 3500. reſteth 5796.the foure 
numbersthought upon. Now becauſethe two 
aſt figures are like the two numbers thought 
| E 3 upon 
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upon - to concealethis, bid him take the halfe of 


ic,or pur firſt 12.0r any othet namber to it , and 
then it will not be ſo open. 


EY 


PROBLEM. XXXV. 
Of the Play with the Ring. 


Mongſt a company of 9. or 10. perſons,one 

of rhem having a Ring, or ſuch like : to 
finde out in which hand: upon which finger, & 
Joynt it is.; this will cauſe great aſtoniſhment 
0 18norant ſpirits , which will make them be- 
leeve that he that doth it works by Magick , or 
Witchcraft ; Burn effeR it is nothing elle but 
a nimble a& of Arithmetick , founded upon 
the precedent Probleme : for firſt it is ſuppoſed 
thac the perſons ſtand or fit in order,that oneis 
firſt, the next ſecond, &c. likewiſe there mult 
be imagined that of theſe two hands the one 
is firſt, and the other ſecond: andalſo of the 
five fingers , the one is firſt, the next is ſecond, 
and laſtly of the joynts , the one. is as 1. 
the other is as 2. the other as 3. & 
from whence it appeares that. in performing 
thisPlay there is nothing elſe to be done than 
- tothink 4. numbers : for example,if the fourth 
perſon had the Ring in his left hand, and upon 
the fifch finger, and third joynt., and 1 would 
divine and finde it out : thus | would proceed, 
as 1n the:24- Problem : incauſing him co dou- 


ble the firſt number : that i5,the number of i? 
- ſons 
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ſons, which was 4- and it makes 8. to which add 
5.makes 1 3. this multiplied by 5.makes 65. put 
10. to it, makes 75-unto this put 2.for the num- 
ber belonging to the left hand, and ſo it makes 
77.which multiplied by 10. makes 770. to this 
adde the number of the fingers upon which the 
Ring is, viz+ 5- makes 775. this multiplied by 
1c, makes 7750. to which adde the number for 
the joynt upon which the Ring is, viz. the third 
joynt, makes 77 53- to which cauſe him to adde 
74. or ſome other number, to conceale it the 
better : and it makes 7767. which being de- 
clared unto you,ſubſtra&t 3514. and there will 
remaine 4-2. 5-7+ Which figures in order declares 
the whol myſtery of that which is to be known: 
4. 11gnifieth the fourth perſon, 2. the left hand, 
5. the fifth finger, and 3. the third joyntof that 
finger. | 


——. 
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PrOzLEM.e XXXVI. 


T he Play of 34«o0r more Dice. 


Hat which is ſaid of the two precedent 
Problemes may be applied to this of Dice 
(and many other particular things ) to finde 
what number appeareth upon each Dice being 
caſt by ſome one, for the points chat are upon 
any ſide of a Dice are alwayes leſſe than 16.and 
the points of each fide of a Dice may be taken 
for a number thought upon: therefore the Rule 
will be as the former : As for example , one ha- 
B 2 ying 
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ving thrown three Dice,and you would. declare 
the numbers of each one, or how much they 
make together , bid him double the points of 
one of the Dice , to which bid him adde 5,then 
multiply that by 5. and'to it adde 10, and to the 
ſumme bid him adde the number of the ſecond 
Dice : and multiply that by 10: laſtly, to this 
bid him adde the number of the laſt Dice , and 
then let him declare the whole number : thenif 
from it you ſubrrat 250.there will remaine the 
number ofthe three Dice throwne. 


Wh 24. a bs 1 


Pro BLE Ma XXXV I I 
How to make water in a G laſſe ſeeme to 
boyle and ſparkle ?. 


Ake a Glaſſe neere full of water or other 
liquor ; and ſetting one hand upon the foot 

of it, to hold it faſt : turne ſlightly one of the 
fingers of your other hand upon the brimme, 
or edge of the Glaſſe ; having before privately 
wet your finger : and fo paſſing ſoftly on with 
your finger in preſſing a little : for then 
firſt, the Glaſſe will begin to makea noyle: 
ſecondly , the parts of the Glaſſe will ſen- 
ſibly appeare to tremble , with notable rarefa- 
ftion and condenſation ;' thirdly, the water will 
ſhake , feeme to boyle : fourthly, it will caſt it 
ſe Ife out of the Glaſſe , and leap out by ſmall 
drops, with great aſtoniſhment to the ſtanders 
by ; if they be ignorant of the cauſe of it, which 
is 
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is onely in the RarefaQion of the parts of the 
Glaſſe, occaſioned by the motion and preſſure 
of the finger. 


Sdodbdb vKdikb Vs. 


EXAMINATION. 

Tz cauſe of this , ts not inthe rarefa- 

ion of the parts of the Glaſſe , but it 
i rather in the quick locall motion of the fin- 
ger , for reaſon ſheweth us that by how much 
a Body draweth nearer to 4 quality , the leſſe 
is it ſubjeft or capable of another which ts 
contrary unto it ? now condenſation, and r4- 
refattion are contrary qualities , and in this 
Probleme there arcthree bodies conſidered,the 
Glaſſe , the Water, and the Aire, now it is &- 
vident that the Glaſſe being the moſt ſolid , 
and impenitrable Body , is leſſe ſubjett and 
capable of rarefattion than the water , the 
water # leſſe ſubject than the Aire , and if 
there be auyrarefattion ,it ts rather conſi- 
derable in the Airethen inthe Water which 
s inſcribed by the Glaſſe , and above the Wa- 
ter, and rather in the Water thenin the 
Glaſſe: the agitation, or the trembling of the 
parts of the Glaſſeto the ſenſe appeares not: 
for it a continued body, if in part,why then 
not in the whole? and that the Water turnes 
inthe Glaſſe,this appeares not , but only the 
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upper contiguous parts of the Water: that 
at the bettome beizg leſſe ſubiet to-this agi- 
tation , and it # mojh certaine that by how 
much quicker the Circular motion of the fin. 
ger upenthe edgeof the Glaſſe &, by ſomuch 
the more ſhall the Airebe agitated, and 0 
the water ſhall receive ſome apparant ll. 
tion more or leſſe from 1t , according to that 
motion: as we ſee from the quickneſſe of 
winde upon the Sea, or celme thereof , that 
there is 4 greatcr or leſſer agitationin the 
water ,, and for further examination , we 
leave it to the ſearch of thoſe which are cu- 
F085, 


——_— 


PROBLEM. XXXVIIL 
Of a fine veſſel! which holds wine or water , being 
Caſt in'o it at a certaine height , but being 
filled hjoher ,it will runne out of its 
owne accord. 


T F* there be a veſlell «-L.B.C.D. in the mid- 

dle of which place a Pipe ; whoſe ends both 
above at F, and below at the bottom of the 
veſſell as at F,are open ; let the end £ be ſome- 
what lower than the brimme of the Glaſſe : a- 
bout this Pipe , place another. Pipe as H. L 
which mounts a little above .E. and let it moſt 


diligently be cloſed at H, that no Aire enter in 
thereby, and this Pipe at the bottome may have 
a {tnall hole ro give paſſage unto the water ; 

| 5 then 


U 


pore BO EE: EE eel cM RXofutw 6&4. cc wo tweed frm Wok © AO . a - »=y 


9 = - "07; - - Ob Or So I 0A 


and all will go well ; 


Mathtwaticall Rerreamtion. 57 
then poure in water or wine, and as ſong as ir 
mounts rot above E, it is ſafe; bnt if you poure 
inthe water fo that it mount aboveit, fare- 
well all : for it wtll not ceaſe untill it be all gone 

out ; the ſame may be AM 


done in difpofing any * 
crooked Pipe in a ve- 
{ll in the manner of aF 
Faucet or funne)l, as in 


the figure H, for fill ie 
under H, at pleaſure , 


but if you fill it unto H. . 
ou will ſee fine ſport 
r then all the veſſel] 
vill be empty incontinent , and the ſubtiltie of 
this will ſeeme more admirable, if yon conceaſe 
the Pipe.by a Bird, Serpent, or fuch like, inthe 
middle of the Glafſſle. Now the reaſon of this 
1s not difficult to thoſe which know the nature 
of a Cock or Faucet; for it is a bowed Pipe, 
one end of which is put into the water or liquor, 
and ſucking at the other end untill the Pipe be 
full, then will it run of it ſelfe , andit is a fine 
ſecret in nature to ſee, that if the end of the 
Pipe which is out of the Water , be lower then 
the water, it will run out without ceaſing : bur 
it the mouth of the Vipe be higher thenthe 
Water or levell with'it, it will got yunneak 
though the Pipe which is without be many 
limes bigger than that which is in the water: 
forit is the property of water to keep alwayes 
enly levell, EXAM- 
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Eve ts tobe noted,that if the face of tht 
K water without be in one and the ſam 
plaine , with that which & within, though 
the outtermoſs Pepe be ten times greater than 
that which &. within; the water natural 
- will not#unne , but H the plaine of the wk 
ver milo be any part lower then that which 
i within , it will freely runne : and here m 
be noted further that if the month of the Pipe 
which u full of water , doth but only tow 
the ſuperficies of the water within , although 
the other end of the pipe without be much 
lower than that within, the water it wil! nit 
run at all : which contradicts the fu 
ground ; hence we gather that the preſſun 
or ponderoſity of the water within, is th 
cauſe of running in ſomereſpetF, 


—— — AA EE — 


PrxoOBL EM. XXXIX, | 


Of aGlaſſe very pleaſant. 
© Ometimes there are Glaſſes which are mad: 
.— of a double faſhion, asif one Glaſſe wer: 
within another , fo that they ſeem bur one, bit 
there is a little ſpace between them. Nov 
poure Wine or other liquor between the tw 
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edges by help of a Tunnell , into a little hoſe 
left to this end , ſo vvill there appeare tvvo fine 
deluſions or fallacies ; for though there be not 
adrop. of Wine -vvithin the holloyv of the 
Glaſl , it vvill ſeem to thoſe vvhich behold it 
thatit is an ordipary Glaſle full of Wine', and 
that eſpecially to thoſe vvhich are ſide-vviſe of 
it,and if any one move it,it vvill much confirme 
it, becauſe of the motion of the Wine ; but 
that vvhich vvill give moſt delight, isthat, if a- 
ny one ſhaltake the Glaſſe , and putting it to 
his mouth ſhall think. to drink the Wine, in- 
ſtead of vvhich he ſhall ſup the Aire, and fo 
vvill cauſe laughter to thoſe that ſtand by , vvho 
being deceived, vvill hold the Glaſs to thelight, 
& thereby conſidering that the raies or beames 
of thelight axe not reflected to the eye, as they 
vould be if there vvere a liquid ſubſtance inthe 
Glaſſe, hence they 'have an aſſured proofe to 
conclude , . that the hollovv of the Glaſle is 
totally empty. 


— 


PROBLEM. XL. 


If any one ſhould hold in each hand, a5 many 
pieces of money as in the ther , how to 


finde how much there us ? 


Id him that holds the money that he put 
out of one hand into the other vuvhat num- 


der you think convenient : (provided that it 


may be done,) this Cone,bid him that out of the 
band that he put the other number imo,that he 
take 
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take out of it as many as remaine in the oths 
hand, and pur it into that hand : for then be;{. 
ſured that in the hand which was pur the fit 
taking away : there will be found juſt the dow 
ble of the number taken away at the fitft. Ez. 
ample, admit chere were in each hand 12 Shi 


lings or ( ounters, and thac out of the righ 


hand you bid him take 7. and put it into th 
left : and then put into the right hand from the 
left as many as doth remaine i the right,whic 
is 5- ſo there will be inthe left hand 14,which 
is the double of the number taken our of the 
right hand , to wit 7. then by ſome of the ruls 
before delivered , it is eaſie to finde how muc 
is in theright hand, vzz. 10. 


PrxOB L E wo XEL 
Many Dice being caſt, how artificially to diſcom 
the number of the points that may 
ariſe, 

© Vppoſle any one had caſt three Dice ſecretly, 
bid him that. he adde the points that were 
upmoſt rogether : then putting one of the Dice 
apart , unto the former ſumme adde the points 
which are under the other two, then bid him 
throw theſe two Dice, and mark how - mary 
points a paireare upwards,which adde unto the 
former ſumme : then pur one of theſe, Dices 
way not changing the ſide, -mark the points 


which are under the other Dice , and adde ky 
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the former ſumme: laſtly, throw that one Dice, 
and whatſoever appeares upward adde it unto 
the former ſumme; and let the Dice remaine 
thus : this done, comming to the Table , note 
what points do appeare upward upon the 
three Dice, which adde privataly together,and 
unto it adde 23 or 3- times 7: ſothis Addition 
or fume ſhall be equall co the ſumme which 
the party privately made of all the operations 
which he formerly made. As if he ſhould 
throw three Dice, and there ſhould appeare 
upward 5, 3,2. the ſum of them is 10. and ſet- 
ting one of them aparr,(as 5.)unto 10,adde the 
points which are under 3 and 2, which is 4 and 
5, andit makes 19. then caſting theſerwo Dice 
ſuppoſe/there ſhould.appeare 4 and 1, this ad- 
ded unto 19-makes.24- and ſetting one of theſe 
wo Dice apart as the 4 unto the former 24, 
Iadde the number of points which is under the 
1 & other Dice,viz. under 1, that is 6, which makes 
30. Laſt of all I throw-that one Dice, and ſup- 
poſe there did appeare 2, which I adde to the 
tormer 70, and itmakes 32, then leaving the 3 

dice thus, rhe points which are upward will be 
theſe , 5,4,2 unto which adde ſecretly 21, (as 

defore was ſ#id) ſo have you 32,the ſame num- 

der which he had; and in che ſame manner you 

may praiſe with 4,5,6, or many Dice or 0- 

ther bodies, obſerving only that you muſt adde 

the points oppoſite of the Dice; for upon which 

depends the whole demonſtration or ſecret of 
the play; for alwayes that which is above end 
unders 
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underneath makes. 7. but if it make anothy 
number,then muſt you adde as often that nun- 
ber. 


PrzoOEBLEM. XLII- 


T wo mettals, as Gold and Silver , or of other hink 
weighing alike , being privately placed int 
two like Boxes, to finde which of them 
the Goldor Silver i in. 


JT is ſaid that an Emperour was requeſted þy 

one of his ſervants after he had long timere 
mained with him , to aſlignae him; ſome re- 
ward : to which after few dayes the Emperou 
condeſcended, and cauſed him to comeinto hi 
Treaſury , where he had prepared two, Boxes, 
one full of Gold , and the other full of Lead, 
both weighing , and of forme: and magnitude 
alike: and bid him chuſe which he wonld have 
Now many think that in this Probleme one 
muſt be guided only by fortune inthis choile, 
and it is that which moſt makes a man happyin 
fuch a choiſe : bur the want of knowledge cal- 
ſeth'them ſo to judge which know not other- 
wiſe. -A. Mathematician accounts. it/ an eaſie 
propoſition, & will infallibly chuſe the cheſt of 
Gold, and leave the cheſt of Lead, without et 
ther breaking, or opening any of the cheſts,and 
not go by chance 'and fortune : for if he may 
be permitted to weigh» thoſe cheſts firſt in the 


Aire ,thenin the warer : it is a thing cleare by 
the 


4 
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the proportion of 


Mertalls,8 accord- 


ing to the princt- -- 
ples of Archimedes, 
that the Gold ſhal 
be leſſe weighty by 
his eighteenth part, 
& the Lead by his 
116 part , Where-,1 
fore there may be 
eathered-in which 
isthe Gold, and in 
which is the Lead. 


But becauſe that. this experiment in water 
hath divers accidents , and therefore ſubje& to 
acaution ; andnamely, becauſe the matter of 
the cheſt, mettall or other things may hinder: 

Behold here a more ſubtill and. certaine in- 
vention to finde and diſcoyer it out without 
weighing it in the water : Now experience and 
reaſon ſheweth us that two like bodies or mag- 
nitudes of equall weight, and of divers metralls, 
are not of equal quantity: and ſeeing that Gold 
1s the heavieſt of ll mettalls,it will occupie leſs 
roome or place ; from which will follow that 
the like weight of Lead in the ſame forme , will 
occupie or take up more roome or place. Now 
let there be therefore preſented two Globes or 
Cheſts of wood or ather matter alike , & equall 
one to the other,in one of which in the middle 
there is another Globeor body of lead weighing 
12.1. (as C,) andin the other a Globe or like 
body of Gold weighing 12 pound ( as B.)Now 
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it is ſuppoſed that the wooden Globes or Cheſy 
are of equall weight, forme., and magnitude; 
and todiſcover in which the Gold or Lead is in, 
rake a broad paire of Compaſſes, and clip one 
of the Coffers or Globes ſymewhat from the 
' middle,ax ar D. then fix inthe Cheſt or Gloke 
a ſmall piece of Iron between rhe feet of the 
Compaſſes ,as E X, at the end of which hagg 
a vveight G, ſo that the other end may be coun- 
terpoyled, and hangs»: £qui/iþ7i9: and dothe 
like to the other 'Cheſtar Globe, ''Novyif 
that the other Cheſt or Globe being clipped in 
like diſtance from the end, and hanging at the 
other end the ſame wzght G. there be found 
no difference ; then clip them nearer tovvards 
the middle , that ſo the points of the Compaſſ: 
may be againſt ſome ofthe metcall yvhich is 
inclofed ; or juſt agajnſt the extremitie of the 
Gold asin D; and tuppoſe it hang thus in £qi- 
librio; it is certaine that inthe other Coffer is 
the Lead; for the points of the Compaſſes be- 
 ingadvanced as much as,before, as at F,vvhich 
rakes up a part of the Lead , ( becauſe it occu- 
pics a greater place than the Gold ) therefore 
that ſhall help the vveight G. co vveigh, and fo 
vvill not hang in equilibrlo, except G. be placed 
neare to F. hence vye may conclude, that there 
is the Lead ; and in che other Cheſt or Globe, 


there is che Gold. 


Examinatigv 
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EXAMINATION. 


4 the two Boxes being of equall magnitude 
weighed inthe aire be foundtobe of equall 
weight , they ſhall neceſſarily take up like 
place in the water , and therefore weigh alſo 
one 45 much as another : hence there ws no 
poſſibilitie to finde the inequalitie of the met- 
ralls which are incloſed in theſe Boxes inthe 
water : the intention of Archimede 

not pon conti ary mextalls incloſedin £5 
Boxes , but conſiſted of comparing me 


ple inthe water one with another : there- 
fore the inference u falſe and abſurd. 


PROBLEM. XLIIL, 


Two Gloves of diverſe mettalls_ (x5 one Gold,and the 

other Copper) yet of equall weight being put 

into abox,us BG,to finde in which 
end the Gold or Copper ts. 

His'is diſcovered by the changing of the 
places of che tvvo Boyvles or Globes, having 
the ſame counterpoyſe H to be hung acthe 0- 
ther ſide,asin N. andif the Gold vvhich is 
the leſſer Globe, vvere before che neareſt to the 
handle D F, having novy changed his place vvill 
de fartheſt from 'the handle D E,asin K. 
E0 theres 
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therefore the Centre of gravity of, the twa 
Globes taken together, ſhall be farther ſeparate ' 
from the middle of the | 

bandle (under which 9, w@p © 
s the Centre of gra- - -/, Wi...- 4 
vity of the Box ) than. ; EY 
it was before, and ſee- 
ing that the handle is... 
alwayes in the middle [ 
ofthe Box, the vveight ' 
N. muſt be augment- 
edi cep itin £9ui- | 

and by this way one may knovy , that if 
A ſecond time , the counterpoiſe be too 
lishe , it is a ſigne that the Gold is fartheſt off 
the handle, as at the firſt triall it vvas neareſt, 


_—_— 
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PROBLEM. XLIIM. 


How to repreſent diverſe forts of Raine- 
' bowes here below? 


He Rainbovve is a thing admirable in the 

” vvorld, vvhich raviſherh often the eyes and 
ſpirits of men inconfideration of his rich inter- 
mingled colours vvhich are ſeen under the 
clouds, ſeeming asthe gliſtering of the Starres, 
preciqus ſtones , and ornaments of the moſt 
bzauteous flovvers : ſome part of itas the re-/ 
ſplendent ſtars, or as a Roſe , orburning Cole 
of fire; init one may fee Dyes of ſundry =_ 
the 


-—y a. — A—o —_. MD = 


2, + & oye 


Mathematicall Recreatvon. 67 . 


the Violet,the Blew,the Orange,the Saphir, the 
Jacin&, and the Emerald colours, as a lively 
plant placed in a green ſoile: and as a moſt rich 
treaſure of nature , itis a high work of the Sun 
who caſteth his rajes or beames as a curious 
Painter drawes ſtrokes with his penſill , and 
- W placerh his colours in an exquilice ſituation ; 
VY and Solomon faith , Eccleſ. 43- itis'a chiefe and 

principall work of God. Notwithſtanding there 
x isleft to induſtrie how to repreſent it from a- 

dove , here below, thongh not in perfection , 

yet in part , with che ſame intermixture of co- 
f Þ jours that is above. | 

Have you not ſeen how by Oarts of a Boate 
it doth exceeding quickly glide upon the water 
with a pleaſant grace ? Ariſtotle ſayes , that i 
coloureth the water, and makes a thouſand a- 
tomes, upon which the beames of the Sunne re- 
flecting, make a kinde of coloured Rainbowe: 
or may we not ſee in houſes or Gardens of plea- 
ſure artificiall fountaines, which poure forth 
their droppie ſtreames of water, that being be- 
tween the Sunne and the fountaine , there wilf 
be preſented as a continuall Rainbowe ? Bur 
not co go farther ,1 will ſhew you how you may 
do it at your doore , by a fine and facill expe- 
riment. 

Take water in your mouth , and rurne your 
backto the Sunne , and your face againſt ſome 
obſcure place , then blaw out the water which 
$in your mouth, thatir may be ſprinkled in 


{mall drops andJvapours : yon ſhal} ſee thoſe 
of atomes 
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' eurne into a faire Rainebowe, but all the griefe 


plaine pavement of thin Glaſſe, it were impoF 
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atomes vapours in the beames of the Sunne t9 


is,that iclaſteth not, but ſoone is vaniſhed. 

But to have one more ſtable and permanent 
in his colours : Take a Glaſle full of water, and 
expoſe it to the Sunne, ſo that the raies that 
paſle through ſtrike upon a ſhadowed place, 
you will have pleaſure to (ee the fine forme ofa 
Rainebovve by this refletion. Or take a Trigo- 
nall Glaſſe or Cryſtall Glaſſe of diverſe An- 
Sles, and look through it, or let the beames of 
the Sunne paſſe through it; or vvith a candlelet 
the appearances be received upon a ſhadovv- 
ed place: you vvill have the ſame contentment. 


——_— AY 


PROBLEM XLVo 


How that if all the Powder in the world were if 
cloſcd Within a bowle of paper or glaſſe, and 
being fired on all parts, it could not ' 
break that bovvle? 


JF the bowle and the powder be uniformein 
all his parts,then by that means the powder 
would preſle and move equally on each fide, 
in Which there is no poſſibility whereby it 
ought to begin by one ide ,more than another, 
Now it is impoſſible that the bowle ſhould be 
broken in all his parts : for they are infinite. 
Of like fineneſs or ſubtiltic may it be thata 
bowle of Iron falling from a high place upon a 


ſible 
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ſible any wiſe to break it; if the bowle were 
perfetly round , and the Glaſle flat and uni- 
forme in all his parts. for the bowle would 
CW touch the Glaſſe but inone point , which is in 
, the middle of infinite parts which are about it: 
C WH neither is there any cauſe why it ought more on 
3 one ſide than-on another , ſeeing that it may 
i WU notbedone with all his fides together ; it may 
- BY beconcluded as ſpeaking naturally , that ſuch a 
- BW bovvle falling upon ſuch a glaſſe vvill not break 
f MW it. Burchis matter is meere Metaphyſicall,and 
QF all the vvorkmen in the vvorld cannot ever 
* B vvithall their induſtrie make a boyyvle perfe&- 
BW lyround, or a Glaſſe uniforme. 


——— — 


PROBLEM. XLVI. 
' BB Tofinde 4 number which being divided by 2 {there 


will remaine 1, being aiviaed by 3, there 


' will remaine 1; and ſo likewiſe being 
divided by 4, or 6, there Would 

iN ſtill remaine 1; but being di- 

of divided by 7, there will re- 

e, maine xothing. 


h JN many Authors of Arithmetick this Pro- 

bleme is thus propoſed : A vvoman carrying 
Egpes to Market in a basket , met an unruly fel- 
lovy who broke them;who vvas by order made 
| Jopay for them: and ſhe being demanded what 
number ſhe had, ſhe could not cell : bur ſhere- 
F 3 ' membred 
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membred that counting them by 2 & 2, there 
remained 1; likewiſe by 3 and 3 by 4and 4, 
by 5 and 5, by 6ands; there ſtill remained 1, 
but when ſhe counted them by 7 and 7, there 
remained nothing : Now how may the number 
of Egges be diſcovered ? 

Finde a number which may exactly be mea- 
ſured by 7,tand being meaſured by 2,3,4,5, and 
6; therevvill ſtill remaine a unite ; multi 
theſe numbers rogether , makes 720, to whic 
adde 1; ſo have you the number , viz 721. in 
like manner 301 vvill be meaſured by 2,3,4,5, 
6; ſo that 1 remaines : but being meaſured by, 
nothing vvill remaine ; to yvhich continually 
adde 220, and you have other numbers vyhich 
vvill do the ſame : hence it is doubtfull vvhat 
number ſhe had, therefore not to faile, it muſt 
be knovvn vvhether they did exceed 400, 800, 
&c. in vvhich it may be conjectured thatit 
could not exceed 4 or 5 hundred , ſeeinga man 
' or vyoman could not carry 7 ors hundred 
Egges , therefore the number vvas the former 
20 1. yvhich ſhe had in her Basket : vvhich be- 
ing counted by 2 and 2, there vvill remaine 1, 
by 3 and 3, &c. but counted by 7 and 7, there 
vvill remaine nothing. 
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ky PROBLE M. XLVIIL 


re . 
One had a certaine number of crownes , and connt- 


ing them by 2 and 2, there reſted 1. connting thens 
by 3 and 3,there reſted 2. counting them by 4 and 


4 
4, there reſted 3. counting them by 5 and <, 
. there reſted 4. Le them by &- 6 Y 
? there reſted 5. but counting them by 
, 7 ana'7, there remained nothing: 
* how many crownes might 
1 be have? 

His Queſtion hath ſome affinitie to the pre- 
! TRE and the reſolution is almoſt :nthe 
at W ſame manner : for here there muſt be found a 
& W number , vvhich multiplied by.7, and then di- 


vided by 2,3,4,5,5; tiere may alvvayes remaine 
a nuwber leſſe by 1 than the Diviſor: Novythe 
firſt number vvhich'arrives in this nature is 119, 
unto vvhich if 420beadded, makes 5 39,vvhich 
alſo vvill do the ſame: and ſo by adding 420, 
you may have other numbers ro reſolve this 
propoſition. 


md 
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® ProBLE Mx, XLVILL 


How many ſorts of weights in the leaſt manner 
muſt there be to meegh all ſorts of things 
etween 1 pound aud 40 pownd, and 
ſo unto 121, & 364 pound. 
TO yveigh things betyveen 1 and 4o, take 
numbers in tripte proportion, ſo thag their 
F 4 ſumme 
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ſumme be equall,or ſomewhat greater than ge, 
as are the numbers 1- 3-9.27- I ſay that withy 
ſuch weights , the firſt being of 1 pound, the 
ſecond being 3 pound, the third being'9 pound, 
and thc fourth being 27: any weight berween 
1 and 40 pound may be weighed. As admit to 
weigh 21 pound, put unto the thing that is to 
be weighed the 9 pound wright , then in the 0- 
ther ballance put 27 pound and 3 pound, which 
doth counterpoiſe 21 pound and 9 pound, and 
1f 20 pound were to be weighed, put to it in the 
ballance 9 and 7, and in the other ballance put 
27 and 2, and fo of others H 

In the ſame manner take thoſe 5 weights, r, 
3,9,27,81, you may weigh with them between 
T pound, and 121 pound: and taking thoſe 


weights,as 1,2,9,2-,81,243, you'may weigh 
even from 1 pound unto 264 pound: this de- 
pends upon the property of continued propor- 
tionals , the latter of which contazning twice 
all rhe jormer, |; 


PROBLE mM. ALIX. 
Of a aecertfull ballance which bein #- ſeemes 
ts be j:1ſt, becanſe it hangs in 4 quilibFio : nt- 
n4thſt anding putting 12 pond in one 
ballancegaxd 11 im the ather, it 
will remaixe in 4quilibriu. 


—_— 
—————__— 


to. 


Riſtitle maketh mention of this ballance 
- 48 Jus mechanick Queſtions, and laith, that 
Tre! | the 
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the Merchants of *purpoſe in his time uſed 
them to deceive the world: the ſubtiltie/ 6r 
craft of which is thus , that one arme- of the 


proportion, that one weight is heavier then an- 
other : As if the beame were 25 -inches long, 


to W- and the handle placed ſo that 1 24nches ſhould 
o- MW be on one ſide of it, and 11 inches on the 0- 
< W ther ſide: condition- | | 
od Wl ally chat che ſhort-,, Louie pnrmmmmnam” 


er end ſhould be as 
heavy as the ras og 
a thing eaſte to he 
done : then after- 
wards put into the 
ballance two unequai 
weights in ſuch pro- gz 
portion as the parts 
of the beame have 
re hogs another, which is 12'to 1 1, but ſo that 
the greater be placed in the ballance which 
hangs upon the ſhorter part of the beame, and 
- I the leſſer weight in the other ballance : ir is 
moſt exrtaine that the. ballances will hang 
WW <quilibrio, which will, ſeem moſtſincere and 
juſt;though it be moſt 'deceitfull , abominable, 
and falſe. * : % 
: The reaſon of this1s aawne from the expe- 
riments of 'e ſrchimedes , Who ſhewes that two 
unequall weights will counterpoyſe one ano- 
ther , when there is like proportion betweene 
the parts of the beame ( that the handle ſepa- 
K | rates) 


Ed 


ICS 
nv 


| 


ballance is longer then another , by the ſame { 
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rates) andthe vveights themſelves : for in ots 
and the ſame counterpoiſe, by hovy much iti 
farther from the Centre of the handle, by { 
much it ſeems heavier , therefore if r der 1 2 
diverſitic of diſtance that the ballances hang 
from the handle, there muſt 'neceſlarily be an 
ineqality of weight in theſe ballances to make 
them hangin £qi/ibrio, and to diſcover ifthere 
be deceit., change-the weight into the other 

| ballance, for as foone as the greater vveightis 
placed in the ballance that hangs on the longer 
parts ofthe beame : it vvill yveigh dovvne the 
other inſtantly. 


”. PRoBLEM. L. 


"To heave or lift up abottle with a ſtraw. 


T Ake a ftravv thatis not bruiſed, hovvit thy 
it make an Angle , and put it into the bottle 

ſo that the greateſt end be in the neck, then the 

Reed being put im f 

the bovved part 

vvil caſt ſide-vviſe, . -- 

and makean Angl 

as in the figure 

may be ſeen: then 

may you fake the 

end vvhich is our_ 

of the bottle in 

your hand , and 

heave uptlie bottle, 
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and itis ſo much ſurer, by how much the Angle 
is acuter or ſharper ; and the end which is bow - 
ed approacheth to the other perpendicular 
parts which come out of the bottle. 


Sc 
_— 
"_— th 
—_— OO ——— A  __y 


" ProOzL EM. LI, | 
How inthe midale of a wood or deſert , without thf 
feb of the Sunne , Starres, Shadow or Com- 
paſſe , to findront the North or South, 
or the foure Cardinal points 
of the world, Eaſt weſt, ec? 


]” is the opinion of ſome , that the windes are 
to be obſerved in this : if it he hot, the South 
s found by the windes that blow that way, buc 
this obſervation is uncertaine and ſubje& to 
much error ; nature will help you in ſome mea- 
ſure to make it more manifeſt than any of the 
former, from a tree thus : Cyr a ſmall tree off, 
even to the ground, and mark the many circles 
that are gbout the ſap or pith of the tree, which 
ſeem nearer together in ſome part than in 0- 
ther,which is by reaſon of the Suns motion a- 
bout the tree: for that the humiditie of the 
parts of the tree towards the South by the heat 
of the Sun is ratified, and cauſed to extend : 
and the Sn got giving ſuch heat towards the 
North-part of the tree, the ſap is leſſer rarefied, 
but condenſed ; by which the circles are nearer 
together on the North-part,than on the South- 


part: therefore ifa line be drawng from the 
wideft 


Qt 
e 
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wideſt to the narroweſt 
part of the circles, it ue - 
ſhall ſhew the North * Fw; EY FRE. E 


& South of the worlds :  //7 |. 
Another _ Experiment | {ii 3 ji: 
may be thus: Take a |. 7! 
ſnall needle, ſuch as {7 / 
women work with : ins if... | 
* place it gently dowrie TK: 


flarwiſe upon ſtill wa- —— 
ter,and it will not ſink, | 
(whichis againſt the generall tenet that Iron I 
will not ſwimme,) which needle will by little 
and little turne to the North and South-poing, 
Bur if the needle be great and wijl not ſwim, | 
thruſt ic through a ſmall piece of Cork,or ſome 
fuch like thing, and then it will do the fame: for | 
ſuch is the property of Iron when it is placed Il / 
in equilibrio, it ſtrives to finde out the Poles of I / 
the world or points of North and South in': | / 
manner as the mages doth. , 
EnbfobLoLfufiof foto foi dt FEE&{555cf; WM 
EXAMINA T ION, f 
t 
| 


Ere is obſervable,that the moiſture which 
aideth to the growth of the tree , # dilt- 

ted and rarefied by the Meridionall heat,and 
contratted by rhe Septentrionall cold : thi 
rarefattion works upon the part of the hu- 
mour or moifture that is more thinge, which 
doth eaſily diſſipate and evaporate : which 
eve 
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evaporation carries Y ro of the ſalt-with it, 
and becauſe that ſolidation or condenſation, 
ſothat there is left but a part of the nouriſh- 
ment which the heat bakes up op: 00 
ſocontrarily onthe other ſide the condenſati- 
on and reſtrittive quality of the moiſture 
cusſcth leſſe evaporation and perdition : and 
ſo conſequent ly there remaines more nouriſh- 
ment, which makes a greater increaſe on that 
fide than on the other ſide : for 4s trees have 
m their growth in winter, becauſeof their pores 
le WW 4nd theſe of the earth are ſhut up : ſo inthe 
6. [pring when their pores are open , and when 
l, ff the ſappe and xe ch & drawne by it, there 
"| # n0t ſuch cold on the North-ſide that it 
4 may be condenſed at once :' But comtrarily 
to the ſide which #s South , the heat may be 
ſuch, that in little time by continuance, this 
moiſhure is - err greatly : and cold is 
& i thing but that which hardnath and con- 
Iraftetrhthe moiſture of the tree , and ſo con- 
þ verteth it into wood. 


(- ' -ProBLe ny LII. : 
4 T hree perſons having taken (onnters Cards, 

1s or other things , to finde how much 

” each one hath taken. 

h (JAuſe the third party to take a number 
bY which m+: be diviled by 4, and as often: as 
bo be lakes 4,lct the lee0 1d party take 7, and the 


rſt 
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firſt rake 13, then cauſe them to pur thetn all 
rogether, and declare the ſumme of it; which 
ſecretly divide by 3; and the Quotient is the 
double of the number which the third perſoq 
did cake. Or cauſe the third to give- unto the 
ſecond and firſt, as many as each of them hath; 
then letche ſecond give unco the fiſt and thitd, 
as many as each of them hath ; laſtly, letthe 
third give unto the ſecond and firſt , as manyy 
each of chem hath ; and chen aske how much 
one of them hath :-(for they will have then all 
alike,) ſo halfe of chat number is the number 
that the third perſon had at the firſt: which 
knowae all is knowne. 


RCIIGo=M 0 »2 Ho = waa =... 


Pho BL £ it. LI. 1, 


How to make 4 conſar of muſick of muny parts 
withone veJce, or one inſtrument only? 


THis Probleme is reſolved, ſo that a ſinger or 

player upon an inſtrument, be neare an Echo 
which anſwereth his voice or inſtrument;and if 
the Echo anſwereth bur once at a time , he may 
make a double ; if twice , thena triple , if th 
times, then an harmonie of foure parts , for 
muſt be ſuch a one that is able to exerciſe both 
tune and note as occaſion requires. As when he 
begins «t , before the;Echo anſwer , he may be- 
$0 fol, and pronounce it in the ſame tune that 


he Echo anſwereth , by which, meanes 6 
then 


in 


jy I 
- 


ave a fifh, agreeable conloft of mulick : 


ds ESro S.—Þ__ ai 


l 
l 
e 
x 
c 
i 
e 
5 
; 
; 
h 
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inthe ſame time that the Echo followeth , to 
ſound the ſecond note /o/, he may ſound forth 
another /o/ higher or lower ro make an eight, 
themoſt perfe& conſort of muſick , and ſo of 
others , if he will continue his voice with the 
Echo, and ing alone with rwo parts. Now 
experience ſheweth this to be true , which often 
comes to paſſe in many Churches , making one 
tobeleeve that there are many more parts in the 
muſick of a Quire;then in effec truly there are 
becauſe of the reſounding and multiplying of 
the yoic ,and redoubling of the Quire. 


RE —_— 
—_— —_— 


PRIOBLE ms LITIL. 


lin ake or deſcribe an Oval form , or that which 
neare reſembles unto it, atone turning 
with a paire of common Compaſſes. 


ere are many fine wayes in Geometrical! 
practices ; to make an Ovall figure or one 
neare unto it, by ſ&verall centres : any of which 
Iwill not touch upon , but ſhew how it may be 
done promptly upon one centre only. In which 
will ay nothing of the Ovall forme, which 
gppeares, when one deſcribeth circles with the 
Nints of a common Compaſſes, ſomewhat deep 
won askinne ſtretched forth hard : which con- 
ring it ſelfe in ſome parts of the sKinne ma- 
leth an Ovall forme. But it will more eyident- 
h appeare upon a Columne or Cylinder :if pa- 
| od 
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per be placed uponit, then with a paireof 
Compaſles deſcribe as it were a circle uponit, 
which paper afterwards being extended , will 
not becircular bur ovall-wiſe: and a paire of 
Compaſſes may be ſo accommodated, thatit 
may be done alſoupon a plaine thus. As [et the 
length of the Ovall be H- XK, faſten 2 pinoes 
or nailes neare the end of that line as F.G, and 
rake a threed which is double to the lengthof 
G.H, or F. XK, then if 
you take a Compaſſe 
which may have one 
foot lower than ano- 
ther , with a ſpring be- 
tween his legges : and 
placing one foot of this 
j PSI lk Compaſle in the Cen- 
tre of the Ovall , and griding che chreed by 
the other foot of the Compaſſes, and (o carry- 
ing it about: che ſpring will help co deſcribe and 
draw the Ovall forme. -Bur in ſtead ofthe 
Compaſlesit may be done with ones hand only; 
as in the figure may appeare. 


PROBLEM, LV. 
Of a pu-ſe difficult to be opened. 


It is made to ſhut and open with Rings: fick 
at cach ſide chere isa ftrap or ſtring,as 4 p 
an 


XX EY — wy a — ww Y _ pP_— —a rt — can_—__—_ 4” Eto Gr ec SY ond I by 


aw cy. 
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and CD , atthe end of whichare 2 rings,B & 
"D,and the ſtring C D paſleth through the 
$0g7, ſo that ic may not come out againe; or 
eparted one from another : and ſo that the 

ring B, may flide up and downe upon the ſtring 
C D, then over thepurſe, there's a piece of 
Leather E F G A, which covers the opening of 
the purſe; and there is another piece of Leather 
ME, which paſſeth - — 
through many rings: 
which hath a lic co-| 
wards the end 7, ſo; 
great that the ſtring, 
3 C may flide into , * 
t: Now all che cun- '* 
ning or craft is how 
1- Y tomake faſt or ro 0- _ © 
by Ml penthe purſe , which | Bf 
Y- Wl confiſts in making the ſtring Z C ſlide through 
theſide at Z,rherefore bring down B to {, then 
he'FI nake the end paſſe through the ring B , and 
ly: WI do D with his ſtring to paſſe chrough the flic 
I, fo ſhall the purſe be faſt , and then may the 
rings be put as before , and it will ſeem diffi- 
alt to diſcover how it was done. Now to open 
the purſe, put through the end 7 through the 
ing B, and then through the ſliz 7, by which 
jou put through the ſtring D C,by this way 
tie purſe will be opened. 


"— 
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PrxOBLE mM. LVI. | 


whether it is more hard an1 admirable within 
Compaſſes to make a perfett circle , or bing 
maae to finge out the ( entre of it? 


JTis ſaid chat upon a time paſt , two Mathe- 
maticians met, and they would make tryal 
Of their induſtry ; the one made inſtantly; 
Perfect circle without. Compaſles, and the other 
immediately pointed. out the Centre thereof 
with the pointof a needle ; now which 1s the 
chiefeſt action ? ir ſeems the firſt , for to draw 
the moſt nobleſt figure upon a plaine Table 
without other help than the hand , and the 
minde, is full of admiration ; to finde the Cen- 
tre is but ro finde out only one point, but to 
draw a round, there muſt be almoſt infinite 
points, equidiſtant from the Centre or middle; 
that in conclulion it is both the Circle/and the 
Centre together. Bur contrarily it may ſeem that 
ro finde the Centre is more difficult , for what 
attention, Vivacitie, and ſubtiltie muſt there be 
in the ſpiric, inthe eye, in the hand, which will 
cule the true point amongſt a chouſand other 
points? Herhat makes a circle keeps, alwayes 
the {arpe.diftance, and, is guided by a halte d- I | 
ſtance to finiſh the reſt ; but he that muſt finde 
the Centre . muſt in the ſame time take heedto 
rhe paris aboucit, and chooſe one only point 
v/hich is equal diſtant from an infinite of other 
ports 


- 
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points which are in the circumference ; which is 
very difficult, Arſtor/e confirmes this amongſt 
"BW hismorals, and ſeems co explaine the difhcultie 
mY which is co be found in the middle of vertue ;; 
' I foric may want a thouſand wayes, and be farre 

ſeparated from the true Centre of the.end of a 
1. "gh mediocritic of a vertuous action ; for to 
Ul do well ic muſt touch the middle point which 
| | s but one, and there muſt be a true poiut which 
ih reſpects che end, and that's but one only. Now 

to judge which is the moſt difficult, as before 
ho is ſaid, either to drawthe round or to finde che 

Centre , the round ſeems to be harder than to 
ble finde the Cencre, becauſe that in finding of it, 
te @ 115 dorie at once, and hath an equall diſtance 
from the whole; But,as before,to draw a round 


efl- : T_— | | ; 
there is a, viſible point imagined , about which 
(0 . - n_ - . 3s 
the circle is to be drawne. I eſteeme that it 15 as 


difficult therefore ,ifnot more, to make the cir-. 
le; *  » 4 bu "; + &* d 
h, cle without a Centre, as to finde the middle or 
w Centre of that circle. 


_ © * "1 Bo{39 TITAS? $ MASH - 
be | 

jill PkoBpLEms LVII. | 

her Ay one having taken 3 (ard , to finde how © 
ye many points they tontaine EE ed 
Gi Hrs is to be.exerciſed upon a full Pack of. 
de Cards'of 52,then let one chooſe any three 


t0 t pleaſure ſecretly from your ſight, and bid 
ot YI tim ſecretly account the points in each Card, 
ict WI and will Inm to take as many Cards as will 
ke up 15 to each of the points of bis Cards, 

| G2 * then 
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then will him to give you the reſt of the Cards, 
for 4 of them being rejeted, thereſt ſhew the 
number of points that his three Cards which he 
rook at the firſt did conteine. As if the 3 Cards 
were 7,10,and 4;now 7 wants of 15, 8. takes 
Cards therefore for your firſt Card : the 10 
wants of15.5,take 5 cards for your ſecond card: 
laſtly 4 wants of 1 5,11, take 12x Cards for your 
third Card, & giving him thereſt of the Cards, 
there will be 25; from which take 4, there re- 
maines 21, the number ofthe three Cards ta- 
ken, viz.7, 10, and 4. 

Whoſoever would practiſe this play with 4, 
5,6,0r more Cards , and thatthe whole num- 
ber of Cards be more or leſlethan 5 2; and that 
the terme be 15,14,12, &c, this generall rule 
enſuing may ſerve : multiply the terme by the 
number of Cards taken ar firſt : to the pro- 
du& adde the number of Cards taken, then ſub- 
rra& this ſumme from the whole number of 
Cards; the remainder is the number which 
muſt be ſubtra&ed from the Cards , which re- 
maines to meke up the game: if there remaine 
nothing after the Subtration, then the num- 
ber of Cards remaining doth juſtly ſhew the 
number of points which were in the Cards cho- 
ſen. If the SubtraRion cannot be made , then 
ſubtra& the number of Cards from that num- 
ber , and the remainder added unto the Cards 
that did remaine, the ſumme will be the num- 

ber of points in the Cards taken, as if the Cards 
were 7,10,5,8, and the' terme given were 7 
A 
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ſo the firſt wants 5, the ſecond wants 2, the 
third wants 7, and the fourth wants 4 Cards, 
© & which raken,the party gives you the reſt of the 
ie fl Cards: then ſecretly multiply 12 by 4, makes 
is 48; to which adde 4,the number of Cards taken 
8 I makes 52, from which 52 ſhould be taken, reſt 
10 I nothing: therefore according to the diretion 
d: | of the remainder of the Cards which are 30, is 
ur I equall to the points of the foure Cards taken, 
s, viz 7,10,5,8- Againe, let theſe five Cards be 
(2 ſuppoſed to betaken ,8,6,10,3.,7 ; their diffe- 
2- WY rences to 15,the termes are 7,9,5,12,8, which 
number of Cards taken, there will remaine but 
4, Ml 6Cards: then privately multiply 1 5 by «,makes 
- W 55,towhich adde 5 makes 80 , from this take 
(2 thenumber of Cards, reſt 28, to vvhich add 
the remainder of Cards, make 34. the ſumme 
nith 8, 6,10,3,7- 


pn IR _—_ 


PrxOBSLE M. LVITI. 


Many Cards placed in diverſe ranks , to flnde which 
_ of theſe Cards any one hath thought. 


TAke 15 Cards, and place themin 3 heaps in | 
rank-wiſe , 5ina heap: now ſuppoſe any 

onehad thought one of theſe Cards in any one | 

ofthe heaps,it is eaſle to finde vyhich of the _—_— 

Cardsit is, and it is done thus;ask him in vvhich 

(the heaps it is, vvhich place in the middle of 

te other tvvo ; then throvy dovvnethe Cards 

"rand 1 into three ſeverall heaps in rank- 

Vile, untill all be caſt dovvne , then aske him. - 

G 3 in 
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in which of the rankes his Card is, which heay 
place in the middle of the other two heaps al. 
wayes,and this do foure times atleaſt, ſo in pur- 
tins the Cards aſtogether;look upon the Cards, 
or let their back be towards you , and throw 
out the eight Card, for that was the Card 
thought upon without faile, Ns 


——— * _— CE ——_—_ue 


PROBLE M. LVIII. 


Many Cards being rffered to ſundry perſons, 

' ts finde which of theſe Cards any | 

| ore thinketh upon. * 

A Dmit there were 4 perſons, then take 4 
Cards.and ſhew them ro the firſt, bid him 
think one of them, and pt theſe 4 away , then 
take 4 other Cards, and ſhew them in like 
manner t1 the ſecond perſon, and bid him think 
any.one of theſe Cards , and ſodo to the third 
perſon; and fo the fourth, &c. Then take the 
4 Cards of the firſt perſon, and diſpoſe themin 
4 rankes , ahd upon them the 4 Cards of the 
ſetond perſon,vpon them alſo'theſe of the third 
perſon,and laſtly,upon'them theſe of the fourth 
perſon , then ſhew unto each of theſe parties 
cach of theſe ranks, and aske him if his Card 
be i1i jt which he thought | for infallibly that 
which the firſt partie thought upon vvill bein 
the firſt'rank , and at the hottome, the Cardof 
the ſccond perſon vvill be inthe tecond ranke, 


& as Dd be. the 
> » 
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the Card of the third thought upon will be in 
the third rank , and the fourth mans Card will 
bein the fourth rank, and ſo of others, if there 
bemore perſons uſe the ſame method.. This 
may be praQtifed by other things, ranking them 
by certaine numbers : allocted to pieces of mo- 
ney, or fuch like things. 


PrxOzLEM. LIX, 


How to-make an inſtrument to help hearing, 
as Galileus wade to help the ſight? 


T Hink not that the Mathematickes ( which 
hath furniſhed us with ſuch admirable helps 
for ſeeing ) is wanting for that of hearing , 
its well knowne that Jong trunks or pipes make 
one heare well farre off , and experience 
ſhewes us that in certaine places of the Or- 
eades ina hollow vaulc, chara . man ſpeaking 
but ſoftly at one corner thereof, may be. audi- 
bly underſtood at the other end: notwithſtand- 
ing thoſe which are between the parties can- 
not heare him ſpeak at all: And it is a generall 
principle, that pipes do greatly help to 
ſtrengthen the activitie of naturall cauſes : we 
ſee that fire contracted ina pipe, burnes 4 or 5 
foot high,which would ſcarce heat,being in the 
open aire: the rupture or violence of water iſfu- 
ig outof a fountaine, ſheyres us that vyater be- 
ng contracted into-a pipe, cauſeth a violence in 
spaſſage. The Glaſles of Galeilews makes. us 
G 4 ſee 
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ſee how uſefull pipes or trunkes are to make 
the light and ſpecies more viſible, and propor- 
rionable to our eye. It is ſaid that a Prince of 
Italy hath a faire hall, in which he cap with fa, 
cility.heare ws wh the diſcourſes of thoſe 
which walk in the adjacent Gardens, which is 
by certaine veſſels and pipes that anſwer from 
the Garden to the Hall. YVitruvizs makes men- 
tion alſo of ſuch veſlels and pipes,to ſtrengthen 
the voice and action of Comedians : and in 
theſe times amongſt many noble perſonages, 
the new kinde of trunkes areuſed to help the 
hearing,being made of ſilver,copper , or other 
reſounding materiall ; in funnell-wiſe putting 
the wideſt end to him which ſpeaketh, to the 
end to contract the voice, that ſo by the pipe 
applied to the eare it may be more uniform and 
leſſe in danger to diſlipate the voice, and ſo 
conſequently more fortified. 


© —_— CT — 


PrOBL E Mm. LX. 
Of a fine lamp which goes not out , though 


one carry it in ones pocket : or being 
rolled upon the ground will 
ſtill burne. 


T muſt be obſerved that the veſſell in which 
the oile is put into, have two pinnes on the 
ſides of it , one againſt another, being inclu- 
ded within a circle : this circle ought to bave 
two other pinnes, to enter into another _ 
<> ar "IM «ff. 
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brafſe, or other ſolid matter : laſtly,this ſecong 
circle} hath two pinnes,which may wh withi 
ſome þox to containe the whole lamp , in ſuc 
manner, that there be 6 pinnes in different pa- 
ſition : Now by the aid of theſe pPegges or 
pines, the lamp that is in the midgle will be 
alwayes well ſituated according to his Centre 
ofgravity, though it 4 
be turned any way: | 
though if you endea- JE" <4; 
your to turne 1t up- F* 
fide downe, it will lie 
levell; which is plea- 
fant and admirtble 
to behold to thoſe 
which {know not the 
cauſe : And it is fa- - 
cilfrom his to make 
aplace to reſt quiet in,though there be great a- 
gitation in the outvvard parts. 


—— 


Pros LEMs L XI. : 


y 


Any one having thought a Card amongſt ' 
many Cards , how artificially to 
aifoauer it ont? 

T Ake any number of Cards as 1O, 12,8&c.and 
open ſome 4 or 5 tothe parties ſight ,-and 
did him think one of them , but let him note 
whether it be the firſt, ſecond, third, &c. then 
yith prowptnels learn yyhag number of Cards 
you 


go Mathematical: Recreation, 


you had in your hands, and take the other par 
ofthe Cards, and place them on the top of 
theſe you hold in your hand; and having done 
ſo, aske him whether his Card were the firſt, 
ſecond, &c. then before knowing the number of 
Cards that were at the bottome, account back: 
wards untill you come to it: ſo ſhall you eaſily 
take out the card thathe thonght upon. 


V — —— — ———_— 


PROBLEM, LXIL. 


T hree Women eA-B.C. carried apples to a marks 
to ſell , A had 20, B 30, and C 4©, they ſold 
as many for a penny, the one as the other: 
and brought home one as much mo- 

»ey as anether how conld thu be? 


JT '* anſwer'to the Problemeis eafie, as ſup- 
* poſe atthe beginning of the Market: A,ſold 
', herapples ata penny 

an apple: and fold 


EONS! + but 2; which was2 
ELOULAET ATTY 
"2 al s $., dies by - 
pare] np 


had 8 apples left:then 
A.(aid ſhe would not 
: fell her apples fo 
cheap, 
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cheap, but would ſell them for 3 pence the 
peece , which ſhe did : and ſo her apples came 


1054 pence, and B having left but'13 apples 
ſold them at the ſame rate, which came to 39 
pence: and laſtly ,(". had but $ apples, which at 
the ſame rate came to 24 pence: theſe ſummes 
ofmoney which each others before received 
cometo 56 pence, and ſo much each onerecei- 
ved; and ſo conſequently brought home one as 
much as another. 


Ly 


PROBL x M. LXI1I 


of the properties of. [ame namwbers. 


Irſt , any two numbers is juſt the ſumme of 

a number , that have equall diſtance from 
the halfe of that number : the one augmenting, 
and the other diminiſhing , as 7 and 7, of 8 and 
6,0f9 and 5, of 10and 4,of11and 3, of 12 
and 2 of13 and 1. as the one is more than the 
halfe,the other is lefle. 

Secondly, it is difficult to finde two numbers 
whoſe fumme and produt is alike, (that is)) if 
the numbers be multiplied one by another, and 
added together , will be equall , which two 
numbers are 2 and 2, for to/multiply 2 by z 
makes 4, and adding 2 unto 2 makes the ſame: 
this property is in no other two whole numbers, 
but in broken numbers there are infinite, whoſe 
ſumme and produ@ will be equal! one to ano- 
ther. As Clavins ſhewes upon the 36 Pro. of 
the 9:b book of Exclide. 

4 T hiraly, 
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Thirdly, the numbers 5 and'6 are calledcir. 
cular numbers , becauſe the circle turnes to the 
point from whence it begins: ſo theſe number 


- multiplied bythemſelyes , do end alwayesin 


4s 


5 and 6, as 5 times 5 makes 25, that againe 
5 makes 125, ſo6 times 6 makes 36, and that 
by 6 makes 216, &c. 

Fourthly, the number 6, is the firſt which 
Arichmeticianscall a perfe&t number , thatis, 
whoſe parts are equall unto it, ſo the 6 part of 
itis 1, the third part is 2, the halfe is 3, which 
are all his parts: now 1, 2, and 3, is equall to 
6. Itis wonderfull to conceive that there is(0 
few of them, and how rare theſe numbers are, 
ſo of perfet men:for betwixt x & 1000000008 
000 numbers there is but ten, that is;6, 28,486, 
$128. 120816 2096128. 33550336. 
536854528. 8589869056, & 137436691 328: 
with this admirable property, that alternate| 
they end all in 6 and 8, & the twentieth rerfed 
number is 15111572745155376893 1328. 

Fiftly, thenumber 9 amongſt other priviled- 
ges carrigs with it an excellent property : for 
take what number you will, either in groſle or 
inpart , the nines of the whole or in 1ts parts 
rejected, and taken {imply will be the ſame as 
27 it makes 2 times 9, ſo vvhether the nines be 
rejeted of 27, or of the ſumme of 2 and 7, it 
isall one, ſoif the nines vvere taken avvay of 
240. it is all one, if the nines vvere taken avvay 
of 2, 4, and o; for there vyould remaine 6 in 
either ; and fo of others, 

Þ Sigtly 
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Sixtly, 11 being multiplied by 2,4, 5,6,7, 
$,or 9, will end and begin with (ike numbers; 
ſo 11 multiplied by 5 makes 55, if multiplied 
by 8,it makes 88, Cc. 

Seventhly, the numbers 220 and 284. being 
unequall, notwithſtanding the partsof the one 
number do alwayes equalize the other num- 
ber : ſo the 4/;quet parts of 220 are 110, 54, 
44,22,20,11,10,5,4,2,1, which together makes 
284. the aliquot parts of 284 ,are 142,71,4,2,1, 
which together makes 220, a thing rare and 
admirable , and difficulr to. finde in other num- 
bers. | _ : 
Eightly, the numbers 34,5, ( found out by 
Pithagoras) have an excelleit. property in ma- 
king of Rectangle Triangles : upon which the 
47 Pro: of the firſt book of Exclide,was ground-. 
ed, that the ſquare 6f the Hypethenuſal in any 
ſuch Triangle, is equal to the ſquare of the 
other two ſides; that -; -' 
is 5, the: Hypothenual F | 
multiplied iin's makes : _. 
25, and 4 multiplied | E 
in4 makes 16, and 3 
multiplied in 3,makes 
g.but 9. and 16 is e- 
quall to 25.0r if theſe | 
numbers 3, 4, 5; be > © 
doubled , viz, 6, 8, 

10: the ſquare of 20 is equall to the quare of 
8and 6, 5z. 10 times 10 makes 100, and $ 
limes 8 makes 64, and6 times 6is 36; Which 

gy ab mw 
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36 and 64, put together makes 100, as before: 
and ſo may they be Tripled, Pyadrupled, es. 
The uſe of theſeaumbers 3,4,5, are mani. 
fold, but'ic may be applied thus, for the help gf 
tuck which plot out Gardens, Houſes, encamy 
Horſe or Foot , &c. Example , take 2 cords: 
one of 5 yards, another of 4 yards,and another 
of 3 yards , or the 
double , triple, de- 
\ Cuple , &c. or all in 
one line, and make 
knots at the cearmes 
of rheſe meaſures, ſo 
theſe three parts will 
. - make a right angled 
4» Triangle , as A.B.C. 
and it is caſte with 
this Triangular cord 
to plot out a Garden plat , a ſquare building 
plat, ox other long ſquare. As ſuppoſe there 
'sa figte £ DG F. to be plotted, E D of 60 
yards broad , and DG roo yards long. Firl 
meaſureout ED 60yards, and at Z and D 
place two pinnes or pegges ; thenat E place the 
Angle of your Triangular cord B, and let the 
line of the Triangle 4 B bein the line ED, 
which ſuppoſe at A make the cord A B faſt in 
E and'A, then put the other two cords of the 
Triangle untill chey meet, which will bein C, 
and place 4 pegge at C,rake afterwards a lorig 
cord, and by the points E and C, augmentit 
unto F100 yards from EZ, and at F, place a 
Pepe 
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pegpe; thenat F, apply your Triangular cord, 
asyou didat F, and ſo may you draw the line 
| FG aslong as E D, viz. 60 yards. Laſtly, it ig 
-Y eafie to draw the line G D,and ſo the retangyu- 
off 1.4 figure or long ſquare ſhall be plotted, whoſe 
vWF breadth is 60 yards, & length 100 yards,as was 

required : = to examine this, meaſure EG, 
ir thenif F D be as long, the figure is true : other- 
he W miſe it is defective,and may ealily be amended. 
it If one be taken from any ſquare number 
BF which is odde, the ſquare of halfe. of it being 


ite BW 1dded to the firtt (quare, Will makea ſquare 
=" Y number. | 

lo The {quare of halte any even: number +, x 
il being added to that even number makes a 
6 ſquare number, and the even number taken 
: from it leaves a ſquare number. 

| 


If ode numbers be continually added from 
CF theunitie ſucceſſively, there will be, made ail 
2 | ſquare numbers, and if cubick numbers be ad- 
't | ded ſucceflively from. the unitie , there will be 
likewiſe made tquare numbers. | 


— __—_— 
= — — 
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ie PROBLEM. LXLV. 


Of an excellent lamp, which ſerves or furniforth it 
ſelfe with oile , and burnes a long time. 


" ] Speak not here of a common Jamp which 
Ig Car«any Writes upon in his book de ſubrilite- 
', forthat's a little vefl;1! ia columne-wile, 

ee be Bon emer 
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. which is full of Oile , and becauſe there is bi 


-6ne little hoſe at the botcome neare the weeks 
* or march; the' oile rinnes not , for feare that 
there be emptineſſe above ©: when the march i; 
' kindled itbegins to heat the lamp , and rare. 
Fying the oile it iſfueth by this occafion : and 
fo ſends his mote airte' parts above to avoid y4- 
- cutie. HANS 
But that which 1 
"here deliver , is more, «4 
: ngentous, the princi- ' | 
pall peece of which is 
aveſſel,asC D.which 
hath neare the bot; 
tome a hole, and a; 
'fannell or pipe C. C 
then a bigger fun» 
nell, which - pafſeth 
throught the middle | | 
of the veſſell, having an opening at D nearethe 
E top, and another at the botrome as at E,near 
the veſſell under it ; fo that the pipe touch'it 
not : theveſlell being thus made, fill it with 
oyle, and opening the hole (\. che oile running 
out will ſtop the hole at. Z, or throwing in oile 
into the veſſell underneath , untill Z be ſtop- 
ped ; then the oileat C will gor;runne ; becauſe 
no aire can comeintco the pipe D E. Now as 
the oile burneth and coals meth in the veſſel! 


u 


A B he hole at E, will begin to be open, then 
immediately will C begin to runne to fill up 4 
'B. and E being ſtopped with the oile, the vile 
at C ceaſeth to run. 


Ic 


BE ES. 
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It is certaine that ſuch a lampe the Atheniaus 
aſed, which laſted a whole yeare without being 
touched ; which was placed ae 1 ſtatue 
of Minerva, for they might put a certaine quan- 
tie of oile in the lamp-. CD, anda match to 
burne without being conſumed : ſuch as the 
natoraliſts write,of ,, by which the lamp will 
furniſh'ir ſelfe, and r Continue in burning: and 
here may be noted that che ove may be poured 
in, at the top of che veſſe!l ar a little hole , and 
then made faſt againg that the aire get not in- 


A— — 


- PROBLEM. LXV.: 
Of the,pl a) at K exles or mine Pinncs- 


be ———_— 


Ou will ſcarce. bAeeve that with one bowle 
and at one, blow playing freely: , one may 
ſtrike downs all the =. at once: yet from 
Mathernaticall principles\it is eafie-to be de- 
nonſtrated;thar if che hand of him that playes 
Were lo well aſſured by experietice, as reaſon in- 
_ ne theteto ; *one 'might"at one 'blaw 
ke downe all the Keyles ;of ardent 7 or $,0r 
luch a numberias 'ofe y res WU | 
\ Forthey are bucg9 igall diſpoſed ar placed 
0a perfect ſquare , having three 'every 'way- 
letusſappoſe then that a good player begin- 
nng"eo play at 1' fomewhar low, ſhould fo 
like ic.; that it ſhould ſtrike down the Keyles * 
:2nd's,and theſe mightin their violence ftriks 
H downe 
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x downe the Keyles ;, 
> 6, and 9,and the 
| bowle being in mo- Þ ?”* 
tion may ſtrike down |} fe 
the Keyle 4, and 7; I bg 
, Which 4 Keyle may If for 
Rrike the Keyle 8, & he 
"'ſoall the 9 Keyles IN 2 
© 7 may be ſtriken down N je 
.at once. 


' WE 7 = I 
PROBLEM. LXIV, F 
Of Spettacles of pleaſure. all 


Clmple Spectacles of blew , yellow, red or Il les 

greencolour,are proper to recreate the ſight, 
and wil! prefent the objects died in like colour | 4, 
that the Glaſſes are , only thoſe of the greene 


do ſomewhat degenerate - inſtead of ſhewing . 
alively colour it will repreſent a pale dead c0- Ty 


lour, aad.itis becatiſe they are not dyed greene 
enough, or receive notighr enough for greene: ſe 
and colour theſe: images that paſſe through air 
theſe Glaſſes unto the” bottome of the eye, Pl, 


Tc EEbufufobabutob Sullefablatolatab 5: dctub, Lal Llck 
_EXAMINA TION. 

T t certaine, that not onely Glaſſes dyed 
[| green, but all other Glaſſes coloured, yield. 
the apprarances of objetts flrong or weakin 
colour «ccording 10 the quantity of the ajt, 
more or leſſe;, as one being very yellow, 

4 | __ anght 
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thther 4 pale yelloiv ; new all coloturs are not 
roper 10'GtaſſtFta give colour hence the de- 
felt is noPthat they want faculrie to receive 
light , or reſſt the penetration of thc beams; 
for inthe ſame Glaſſes thoſe which are moſt 
hed, give alwayes the objects more high 
clowred and obſcare , and thoſe which are 
leſſe dy ed give them more pale and cieare: 
and this is daily made manifeſt by the paint- 
ing of Giaſſe, which hinders more the pene- 
tration of the light than dying dath , where 
al the matter by fire s forced into the Glaſſe, 
leeving it in all parts tranſparent. 
Spectacles of Cryſtall cut with divers 
Angles diamond-wiſe do make 4 marvellous 
multiplication of the appearances, for looking 
tourds 4 houſe it becomes as a Towne, 4 
Towne becomes likea Citte , an armed man 
ſeems 45 4 whole company cauſed ſolely by the 
diverſity of refrattioas, for as many plaines 
«there are onthe outſide of the ſpectacle , (0 
many times will the object be multiplied in 
the appear ance,becauſe of diverſe Images caſt 
imo theeye. Theſe are pleaſarable ſpettacles 
fo avaricious perſons that love Gold and 
tiver, for one piece will ſeeme many , or ont 
heap of money will ſeeme 14 4 ke." : but 
al the mi hiefe s, he will not have his end 
inthe enjojing of it, for indeavouring to take 
H a it, 


100 Mathematical Recreation. 


it , it will appeare but a deceitfyell Image, or dely- 
fron of nothing. Here may you net? tlgt sf the finger 
be direfled by one and the ſame nay #4 beam , which 
pointeth to one and the ſame objett , then at the ff 
10u may touch that viſible ebjeft without being te- 
ceived : otherwiſe you may faile often in touching 
that which you ſee. Apaine,-there are Speftatly 
made which do diminiſh the thing ſeen very muck, 
and bring it to a faire perſpettive forme , eſyu- 
cially if one look upon A faire Garden plat, 4 greater 
walk, a ſtately building , or great Conrt, the inde 
ſtry of an exquiſite Painter cannot come neare ty 
expreſſe the lively forme of it as this Glaſſe will re 
preſent it { you will have pleaſure to fee it really ex- 
perimented, andthe cauſe of this is , that the Glaſſes 
of thrſe Spettacles are hoflow)and thinner in the 
middle , than at the edges ly which the viſuall Anglt 
#r made leſſer : yuu may obſerve a further ſecret mn 
theſe Speitacles,for in placing them upon awindm 


one may ſec thoſe that paſſe to and fro in the ſtrict, 


without being ſeen of any, for their property is ta 
#aile'up the objeFts that it lookes upon. 

' Nov { world not paſſe this Probleme without 
ſaying ſomething of os 7 admirable Glaſſ, 
- for the common ſimple perſpettive Glaſſes give tu 
aged men biit the eyes or ſight;of young men , but 
this of Galileus: gives a man an Eagles eye; or. at 
ee that piereath the heavens i firſt it diſcovereth th 
[pottie and ſhadywed oparons bedies that are found 
about the Surne , which darknet!' and diminiſneth 
the ſplendsr of that beautifull and ſhining Lumina» 


75 : ſerondly,ir ſheaves the new Planets that at+ 


company 
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company Sarurne 4#4 Jupiter: thirdly , in 
Venus # ſeen the new, full, and quariill in- 
creaſe; as in the Moon by her ſeparation 
from the Sunne : fourthly ,the artificial 
firature of this inſtrument helpeth us to ſee 
an innumerable namber of ſtars, which other- 
wiſe are obſcured, byreaſon of the naturall 
weakneſſe of our, ſight, yea the ſtarres in via 
lackea are ſeen moſt a7parautly,where there 
ſeem no ſtarres to be,this Inſtrument makes 
apparantly to be ſeen , and further delivers 
them t0 the eye in their true and lively co- 
lour, as they are in the heavens * in which 
the ſplendor of ſome is as the Sunne in his 
moit glorious beauty, Thu Glaſſe hath alſo a 
moſt excellent uſe 1n obſerving the body of 
the Moone in time of Eclipſes , for it aug- 
ments it manifold, and moſt manifeſtly 
ſhewes the true forme of the cloudy ſubſtance 
inthe Sunne; and by it is ſeene when the 
ſhadow of the earth. begins to eclipſe the 
Mop, when totally ſhe is over ſhadowed : 
beſides the celeftiall uſes which are madeof 
ths Glaſſe , it hath another noble property , 
it farre exceedeth «the ordinary perſpetive 
Claſſes, which are uſed to ſee things remote 
yon the earth, for as this Glaſſe reacheth up 
l0the heavens and excelleth them therein 
bleper formance, ſoon the earth it claimeth 


H3 pre: 
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preheminency, for the objects which are fg. 
tbeſt remote,and moſt obſcure,are ſeen plain. 
er thanthoſe which are neere at hand, ſcors. 
ing 45 it were all ſmall and triviall ſervice, 
4s leaving them to an inferiour help : grey 
uſe rray be made of this Glaſs in diſcovering 
of Ships, Armies,&c. Now the apparell v 
parts of this inflrument or Glaſſe, # vo 
meane or ſimple which makes it the Lot, 
mirable(ſeerng it performes ſuch great ſer. 
vice\having but a convex Glaſſe thickeſt in 
the middle, to unite and amaſſe the rayes and 
mak th: obj ef the greater :10the augmenting 


the viſuall Angle, as alſo apipe or trunku' 


amaſſe the Species,and hinder the grey 
,of the light which ts abint it : (to ſee well, 
the objet muſt be well inlightened,. and 
the eye in obſcurity; )) then theres adjoyn- 
ed watoit a Glaſſe of 4 ah ſight to FT 
guiſh the rayes, which theother would make 
more confuſed if alone. As for the proportias 
of thoſe Glaſſesto the Trunk, though thee 
be certaine rules to make them, yet it 6 oftes 
by hazard that there ts made anexcellent ont 
there being ſo many dif ficulties in the attion, 
therefore masy ought tobe tryed, ſeeing tha 
exatt proportion, in Geometricall calculgt- 
on cannot ſerve for diverſity of ſights in the 
obſervation, | PR OB 
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PROBLEM, EXVILE: p 
Of the eAdamant or Mapnes , and the 
needles renched therewith. 


Ho would beleeveifhe faw not with his 
eyes ,that a needle of ſteel being once 
touched with the wages, turites not'once, nor 
a yeare, but as long as the World: laſteth ; his 
end cowards the North and. South, yea thopgh 
one remove it, and turne it from his poſition, it 
will come againe to his points of North and 
South. Who would haye ever chbabe that a 
brute ſtone black and iN formed, rotithing a 
ring of Iron, ſhould hang icin the aire, and that 
ring ſupport a ſecond, that to ſupport a third , 
and ſo unto 10, 12,0r more, according to the 
ſtrength of the magnes ; making as. it vvere a 
chaine without a line, without ſouldering roge- 
ther , or without any other thing to ſupport 
them onely; but a moſt occult and hidden ver- 
ve, yet moſt evident inthiseffeR, which pene- 
trateth inſenſibly from thejfirſt co the ſecond, 
from the ſecond to the third, &c. 

Isit not a wonder to ſee that a needle tonch- 
ed once will draw other needles; and ſo a naile, 
the point of a knife , or other pieces of Iron? 
Isitnota pleaſure to ſee how the magnes will 
turne file duſt , or move needles, or nailes be- 
ing upon a Table, or upona piece of paper ?for 
as ſoone as the yagnes turnes or moves over, 


itmoyesalſo : who is it that would nor be ra- 
: | H4 viſhed. 
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viſhed as it were \t 
- \Jee a hand of lie 
. write up03.-a planke, 
without ſeeing the 
| Mapres which cay- 
ſeth that motion, be- 
y hinde the planke, or 
Y.. to make an image of 
= Iron to'run' up and 
\ downe a Turret:now 
"infinite of ſuch inven- 
. .; tions 1s proper to be 
"J-extrated from "the 
-/ properties of "the 


PMIATHES. 


Whati is therein the world that is mote C4-- 


pable to cat a deeper aſtoniſtment in our minds 
thana great maſlie ſubſtance of Iron ro hang 
inthe aire inthe middeſt ofa building without 
any thing in the world touching ir, only but 
the aire? As ſame hiſtories aſſure us "That by the 
aid of » ſagnes Or *Adamanc,placed at the roof 
of one of the Turkiſh Synagoguesin Mee": the 
f-pulchre of that infamous Mah met reſts ful- 
pended inthe aire ; and Pixie in his naturall 
Hiſtorie writes that the Arthitetor Democrats 
did begin to vault the Temple of 4 fee in 4- 
Lexargrie , with ſtore,of magnes to produce the 
like deceit, ro hang the ſepulchre of thar Ns 
deſle [ kewiſe i in the aire. 

I ſhould paſſe the 'bourids of my counter- 
poilc » if 1 ſhoulg divulge all cle ſecrets 6f tins 


- ſtone, 
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ſtone, and ſhould expoſe my ſelfe to the Jaugh- 
ter. ofthe world: if 1 ſhould brag to ſhew others 
the cauſe how this appeareth, than in its owne 
naturall ſympathy , for why is it that a wagnes 
with one end will caſt the Iron away, & attraQt 
it with the other? from whence commeth it that 
all the ages is not proper to give a true touch 
tothe needle, but only in the two Poles of the 
ſtone: which is. known by hanging the ſtone by 
athreed in the aire untill it be quiet ,.or placed 
upon 4 peece of Cork in a. diſh of water,or upon 
ſome thinne board , forthe Pole of the ſtone 
vill then turne towards the Poles of the world, 
and point- out. the Noxth and South , and ſo 
ſhew by whick of theſe ends che needle is to be 
touched? 

From whence comes it that there is a' varia- 
tion in the needle , and pointeth not out truly 
the North'and Sourh of the world , bur only in 
ſome'place of the carth?." hl ANF 

How is it that the needle made with pegges 
and incloſed within'two- Glaſles', ſheweth the 
height of the Pole, being elevated as-many de- 
prees as the Pole is above. the Horizon?. 

What*s.the cauſe that fire and Garlick takes 
away the propertic of the magnes? There are 
many great hidden myſteries in this ftone,which 
have troubled the heads of the moſt learned in 
all ages; and to this time the world remaines ig- 
norant of declaring the rrue cauſe thereof. 
"Somme ſay , that by help of the Mages per- 
ſons which are abſent may know each: others 

ABT IA 0 Q1 minde, 
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minde, as if one being here at Loder, and 4- 
nother at Prague in Germany : if each of then 
* had a needle touched with one magnes , then 
» the vertue is fuch that in the ſametime that the 
. needle which is at Prague ſhall move, this tha 
is at / 6#don ſhall alſo; provided that the partie 
have like fecret notes or alphabets, and the oh- 
ſervation beataſet houre of the day or night, 
and wherthe one party will declare unto the 
' other , then ſet that party move the needle to 
theſe letfers which will declare the matterto 
the other*, and rhe moving of the other partic 
needle ſbsll open hisintention. 

The invention is ſubtile , but I doubt whe- 
ther inthe world there can be found ſo greats 
ſtone, pr ſuch a Magnes which carries withit 
tuch'vertue : neither is it expedieur, for treaſons 
would be then too frequent and open. 


SSD fd d a(e(dtdSEt 
EXAMINATION. _ 

| | [6 experimentall difference of rejettt- 
0, and attr aition proceeds not from the 
differrnt nature of Stones but from the qu- 
lity of the Iron, and the vertue of the tone 
wa fr only , and eſpecially in his polts, 
which being hanged in the Aire, twrnes one 
of his ends alwayes naturally towards tht 
South, aud the other towards the North: but 
if «rod of Iron be touched with one of tht 


ends thereof, it hath the like property i 
| T8 rurping 
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turning North and South , «4 the magnes 
hath:notwithſtanding theend of the Iron Rod 
touched, hath acontrary poſition, 18 that end 
of the ſhoe that touched it, yet the ſqmeend 
will attradt it , andthe other end rejedt tt : 
and ſo contrarily this may wy be experi- 
mented upon two needles touched with one or 
different ſtones , though they have one 
and the ſame poſition ;, for as you come unto 
them apply one end of the magnes neare unto 
them , ed North of tht one wilt abhorre 
the North of the other , bnt the North of the 
ove will alwayes approach to the Somth of the 
other : and the ſame affettion ts in the ſtones 
themſelves. For the finding of the Pales of 
the magnes , it may be done by holding a 
ſmall needle between your fingers ſoftly, and 


ſo moving it from part to part over the ſtone 


wntift it be held perpendicular, for that ſhall 
be one of the Poles of the lone which you may 
marke out; in like manyer finde ont the other 
Pole: Now to finde out which of thoſe 
Poles vis North or Sbuth , place a needle 
being touched with one if "the Poles wipon a 
ſmooth convex body,*(us the natlt of ones 
finger or ſuch like,) ay LY ke which. "way 
the end of the necalethafF® x1 routhtd turn- 
ab: if tothe South, then the point that 

$- a pens rouched 
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touched it was the Sduth-Pole, &rc. and it i 
moſt certain and according to reaſon andex. 
perience -, that if it be ſuſpended in qui. 
libriointhe aire , or ſupported upon the ws. 
ter , it. will turue contrary to the needl 
that toucheth it ;,for then the pole that ws 
marked for the South ſhall turne to the 
. North, &re. | 
ws  PROBLE Ms, LXVIILL, | 
Of the.properties of «/£olipiles or bowels to 
$1. oath A blo the fire- 
'T Hele are concave veſſels of Braſs or Copper 
or other material, which may indure the, 
fire : having 4 ſmall hole very narrow;by which 
it is fifſed with water;then placing it to the fire, 
before it be hot thereis no effe& ſeen ; butab 


ſoone as the heat dothpenetrate it, the water ' 


begins to rarefie, & i{{ueth forth with a hidious 


and marvelvus force.; it.is pleaſure to ſee how 


it blowes the fire with great noiſe , 
__  Pitrwvimin his firſt 
/book of Artbiteftare, 


fb. & (ap-8:approves from 
7 37> theſe Engines , that 
« { 4 


5 winde is no" other 
= 'thing than a quantity 

we | -- "with the gire by rare- 
faction and ' condenſation , and we may draw 


+, (of vapours; and ex- 

alations ,. agitated 

4 conſequence from it , to ſhew that a little wa- 
ter 
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ter may ingender a very great quantitiegf va- 


4 Þ} pours and aire: for a Glaſſe of waterthrowne 
x- W into an «£ol5pile will keep blowing. neare a 
i. BY whole houre , ſending, forth his. vapoursa 
4 Þ thouſand times greater than its e d. 


[7 Novv touching the forme of theſe; veſlels, 
they are,not made of gne like faſhion:. fome 
makes them. like. a boyvle , ſome likea head 
painted repreſenting the, vvinde, ſome. make: 
them like a Peare : as thqugh one vyould puric 
toroſt ar the fire , vyhen one vvould. have. it.to 
blovy, forthe taile of it is hollovy, in forme of 
a funnell, having at the top a very little hole 
no greater than the head'of a-pitne." | 

Some.do accuſtome to put vvithin- the ef 
lipile a crooked tunnellof many foldings,£0 the 
end that the. vvinde that imperuouſly rolles,t6 
and fro vvithin , may imitate.the noiſe of thyn> 
der. , Others content themſelves vvith a,fimple 
funnell placed fight upvyard , ſomevvhſt vvin. 
derat the" trop than elſevyhere like. a, Cone, 
vwhole baſis is the mouth of che funne]l.; and 
there may be placed a bovvle of Iron or Braſle,,, 
vhich by the vapours that are caſt out yyl;; 
cauſe itto leap up, and dance over the mouthy- 
of the e/£olipile. L aA nd 
Laſtly ſome. apply near to, the hole ſmal Windy 
mifs, or ſuch like, vvhich eaſily ture. by reaſon... 
of the vapours; or by help of tvvo or more 
bowed funnels , a bowle may be made to rurner 
theſe «Zolzpales are of excellent uſe forthe melt-- 
ng. of mettalls and ſuch like. | Mm 
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 Nowit oe fubtiltie to fill one of 
theſe &£ofipiler with water at fo little a hole, 
and therefore requires the knowledge, of a Phi. 

loſopher to finde it'out : and the way is thus. 
Heat*the «/Eolipites being empty , and the 
aire which is within it will become extreamely 
rarefied ; then being chus hor chrow it. into wa- 
ter, and'rlie aire wilt begin ro be condenſed: 
by which/ meanes ir will occupie lefle roome, 
therefore the water will immediately enter in 
atche hole to avoide vacnitie : thus you have 

ſome pracficall ſpeculation upon the e/£olpile, 


Pros 1-24, LXIX. 


Of the T ber momener t or an inſtrument to meaſur: 
, | the degrees of beat andcoldin the aire. 
| Ts Inſtrumenr is fike a 'Cylindricall pipe of 
Glafſe, which hath a little ball or bowle at 
the roppe ? the ſmall end'of which is placed in- 
toa vellelt of warer” below , as by the figure 
may be ſeene. + i Hy 
Ther) pt fome cofoured liquor into the Cy- 
lindricat! gtafſe, as blew,red,yellow ; green, or 
ſuch like? fach as is not chick. This being done 
the uſe'tnay'be thus. © th 
Firſt , 1 ſay, that as the aire incloſed inthe 
momerer l rareftzd or condenfed,, the water 
will evidently aſcend or. deſcend in the Cylin- 
der : winch you may try ealiſy by carrying the 
T bermomcterfrom a place that is hot unto a place 
that is cold; or withont removing of it ; if you 
ſoftly apply the patme of the hand upon _ 
w-ts ; 
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bal of the Thermomarr ; the Glaſſe being ſo 
thine, and the aire ſo capable of rarefation, 
that at the very inſtant you may ſee the water 
deſcend: and your hand- being taken away , it 
pill ſoftly aſcend to his formes place againe. 


This is yet more ſenſible when one heats the 
ball at the top with af 


his breath , - as if orie 
would ſay a word in. 
hiseare to make the | 
water to deſcend b: 
command., and the , ..-. 
reaſon of this motion ' 
is, that the aire heat». -; 
edin the 7 bermore- EM. 
ter, doth rarefie and dilate , requiring @ greater 
place ; hence preſſeth the water and cauſeth ir 
to deſcend : contrariwiſe when the aire cooleth 
and condenſerh, it occupieth lefle raome ; now 
nature. abhorring vacuity,' the water naturally. 
aſcenderh.. In che was -place, I ſay , that by 
this meanes One may-know the degrees of hear 
and cold, which are in che. aire each houre of 
the day; foraſmuch as-the exterior aire js cither 
hot or cold, the aire which is incloled in the 
Thermometer doth likewiſe either rarefie or con- 
denſe , and therefore the water aſcends or de- 
ſcends; ſo. you ſhall ſee that the water inthe 
wrin mounted bigh,,- afterward by little 
and lictle it will deſcend'towards.noone or mid- 
Uy;and towards evening it will againe aſcend: 
loin winter it will mono; @ high , that. all the 
Cylinder gf the Thermometer will be full, buc 
in 


=” 
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io Summer ,/ ic will deſcend ſo low that ſcarce 
there wall be percea'yed init any waterat all, 
Thoſe'thac will determine” this ctiange by 
numbers and degrees, may draw a'line upon the 
Cylinder of the Thermometer; and divide itintg 
4 degrees,accordingto the ancient Philfophere, 
or intq. 4 degrees according to the Phyſictans, 
dividing #ach of thele 8 ito $''others:to*have 
in all 64Wiviſions,& by this vvay they tay nor 
only diſfinguiſhnpon vyhat degree the vvater 
aſcendeflyin the morning,at midday, 8 at any 
other houre:but alſo one may knovy hovy much 
one days: hotterox.colder than another : by 
markinghevv many degrees the vvater afcend- 
eth or deſcendeth , one may compire the hot- 
reſt and coldeſt dayes in a'vvhole yeit together 
vvith theſe of ariother'year : againe one may 
' knovvhovy much horter one roonie isthatt an- 
other , by vyhich alſo 6ne might keey 4 chani- 
ber,a farnace,a ſtove;&ealvvayesitran G ualitie 
of heat\/by making the wvater -of the' Fherms-" 
meter reſt alyvayes upoh one & the {: dre'degree: 
inbrief.,onemay judge in ſome meaſure the 
burning of Fevers,and neare unto whatexrer-, 
ſionthe aire canbe rarefied'by che greateſt heat. 
Many- make uſe of thefe plaſſes'to jtidge of 
the vveather: fort is 6bſerved that if thevyarer, 
fall in:3 or:4 hours adepree or thereabour,chat” 
raine inſueth; and the. vvarer vvill ſtandar that 
ſtay, untillche vveatherehange : marks thewl-, 
ter at your going to bed; for-fin the” horning, 
it hagþdeſtended. raine followeth', but if i. he 
q- © =- COLT \ +b mounted 
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fnounted higher , it argueth faire weather : fo 
in very cold weather , if it fall ſuddenly , itis 
ſnow or ſome ſleekey weather thar wiil inlue, 


Cr mnn——n——_— _—_— 
PROBLEM. LXX. 


Of the proportion of humane bodies of ft4- 
tmes, of Coloſſus or huge images, 
and of monſtrous Giants: 


PTthagoras had reaſonto ſay that man is the 

meaſure of all things. 

Firſt, becauſe he is the moſt perfeR among(t 
all bodily creatures, 8 according to the Max- 
ime of Philoſophers , that which is moſt perfe& 
ind the firſt in rank; meafurech all the reſt. 
Secondly, becauſe in effe& the ordinary mea- 
lure of a foor, the inch ,the cabic,the pace, have 
wy their names avd greatneſſe from hamane 

les. | 

Thirdly, becauſe the ſymmetric and concord- 
ancie of the parts is ſo admirable , thar aM 
workes which are well proportionable , as 
namely the building of Temples, of Shippes, of 
Pllars, and ſuch like pieces of Architecture , 
arein forme meaſure faſhioned and compoſed 
after his proportion. And we know that the 
Arke of Noah built by the commandement of 
God, was in length 3£o Cubits,in breadth 50 
Cubis,in height or depth 3o cubirs, fo chat the 
length containes the breadth 6 cimes, and 19 
limes the depth : now a man being meaſured 
P'S 
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you will finde himto have the ſame propex- 
tion in length, breadth, and depth. 

. Vilalpandus treating of the Temple of Sol 
mn ( that chieftaine of works ) was modulz- 
ted"#il of good ArchiteFure , and curiouſly ty 
be obſerved in many, pieces to keep the ſame 
Proportion as the body to his parts : ſo that by 
the greatneſſe of the work and proportional 
[ymmctrie , ſome dare aſſure themſelves that 
by knowledge of one onely part of rhat build. 
ins , one might know all che meaſures of that 
goodly ſtructure. 

'  SomeeArchiteRs fay that the foundations 
houſes , and baſis of columnes,, areas the foot; 
the top, and roofe as the head ; the reſt as the 
' body: thoſe which have beene ſomewhat more 
curious, have noted that as ia humane bodies, 
the parts are uniforme, as the noſe , the mouth, 
&c. t1eſe which are double are put on oneſide 
orſother , with a perfect equality in the ſame 
Architettare. ; 
- In like.manner,, ſome have been yet more | | 
curious than ſolid ; comparing all the orna- I | 
ments of a Corinth to the parts of the face, u 
the brow , the eyes, the noſe, che mouth ; the | 

rounding of Pillars, to the vvrithing of haire, I 't 
the channells of columnes , to the fouldings of I tt 
vvomens Rubzs, &c. | £ 

Novv building being a vvork of the beſt 4r-& + 
tiſt, there is much reaſon vvhy man onghtto + 
_ mak his. imitation from the chiefe vyork of na} 4! 
ture ;.Vvhich 1s-man. 

Herceit is that J'71r7#7#5 in his third book) 
: q 
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add 'all the 1 beſt - Architefes, "treate of the 
proportion of man ; amongſt others e {bers 
Dgrens hath made a whole book. of the mea- 
ſures of mans body, from the foot to the head, 
ket them read it-who wil.chey may have aprefet 
knowledge thereof: Bur I will content my ſelfe 
abd it may fatisfic ſome with that which fole 
loweth. | TTY : 
Firſt, the length of a man well made, which 
commonly 1s called height, is equall to the di- 
ſtance from oneend of his finger to the other: 
when the armes are extended as wideas they 
may be. | 1* (oth 3 565] 
| Secondly, if a man have his feet and hands 
extended or ſtretched in forme of S. Andrews 
Croſſe,placing one foot of a paire of Compaſles 
upon his navill, one may deſcribe a circle which 
will paſſe by the ends of his hands and feet,and 
drawing lines by the termes of the hands and 


ket, you have a ſquare within a circle. 


Thirdly, the breadth of man, or the ſpace 
which is from one ſide to another ; the breaſt, 
the head,and the neck, make the 6 part of all 
the body taken in length or height _ 

/ Fourchly, the length of the face is equall to 
the length of the hand, taken from the {mall of 
the arme, unto the extremity of the longeſt fin- 
ger. | "ay | 

Fiftly, the thickneſle ofthe body taken from 

the belly to the back ; the one or the other is 
the tenth part of the whole body, .or as ſome 
will have it, the ninth part, little leſles 

. Sixtly,the height of the brow, the length 0 
| I z Fe 
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the noſe, the ſpace between the. noſe and the 
chinne, che lenschof the cares, the greatnefſe 
-of the thumbe,are perfectly equall oneto the 
other. | 
What would you ſay to make an admirable 
report of the other parts , if Iſhould reckon 
ehem in their leaſt ? but in that”) deſire to be 
excuſed, and will rather extract ſome concluli- 
onupongthat which is delivered. 
In the firſtplace, knowing the proportion of 
a man, it is caſte to Painters, Image-makers,&c. 
perfectly co proportionate their work ; and by 
the ſame is made moſt evident, that which is 
related of the images and ſtatues of Greece,that 
upon a day diverſe workmen having enterpri- 
ſed ro make the face of a man , being ſevered 
one from anorher in ſundry places, all the parts 
being made and pur together , the face was 
found in a moſt lively and true proportion, 
Secondly, it is a thing moſt cleare,that by the 
help of proportion, the body of Hercules was 
meaſured by the knowledge of his foot onely, 
a Lion by his claw , the Giant by his thumb, 
and a man by any part of his body. - Forſo it 
was tliat Pythidvoras baving meaſured the length 
of Hercale; foot , by the ſteps which were left 
vpon the ground, found our all his height: and 
ſoit was that Phidias having oneiy the claw of 
a Lion,did figure and draw out all che beaſt ac- 
cording to-his true rype or forme, ſo the exqui- 
Hire Painter Timzntes, having painted'a Py 
or Dwarfe, which he meaſured with a fagome 
medemiththe: inclt gf a Giant , ic was w__ 
ef 
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ent to know the greatneſſe of that Giant- 

To be ſhort, we may by like merhode come 
eaſily ro the knowledge of many fine antiquities 
aching Statues,Coloſlus, and monſtrous Gi- 
ants, onely ſuppoſing one had found bur one 
only part of them,as the head,theband,the foor 
or Ce bone mentioned in ancient Hiſtories, 


of Stataes , of (: olofſ1 I , Or huge Images. 
Itruvins relates in his ſecond book,that the 
eArchiteft Dinicrates was deſirous to put 
out to the world ſome notable{thing , went to 
Alexander the great , and propoled unto him a 
high and ſpeciall piece of work which he had 
acapay; : as to figure out the mount Archos in 
eof a great Statue, which ſhould hold 
in his right hand a Towne capable to receive 
ten thouſand men : and in his left hand a veſlell 
toreceive all the water 'that Aoweth from the 
Mountaine , which with an ingine ſhould caſt 
into the Sea . This is a pretty projeR,laid Alex- 
awder, but becauſe there was not field-roome 
thereabout to nouriſh and reteine the Citizens 
of that place, Alexander was wiſe not to enter- 
tine the defigne. 

Now let it be required of what preatneſſe 
this Statue might have been , the Towne in his 
rghe hand, and the receiver of water in his left 
band if it had been made. 

For the Statue, it could not be higher than 
the Mountaine it ſelfe , and the Mountaine was 
about a mile in heighe plumb or perpendicular; 

13 therefo:e 


118. Mathematicall Recreation. 
therefore the hand of this Statue ought tohe 
the 1o* part of his height , which would he 
500 foot, and ſo the breadth of his hand would 
be 250 foot, the length now multiplyed by the 
breadth,makesan hnndred twenty five thouſand 
ſquare feet, for the quantitie of his hand to 
make the towne'in, to lodge the ſaid 10 'thou- 
ſand men , allowing to each man neere about 
12 foot of ſquare ground : now judge the ca- 
pacitie of the other parts of this Coloſſus by 
that which is already delivered. at 
*Secondly, Plixic in his 34! book of his natural 
Hiſtory , ſpeakes- of the famous Coloſſus that 
was at Rhodes, between whoſe legges a Shippe 
might paſſe with his failes open or diſplayed, 
thg Statue being of 70 cubits high : and "other 
Hiſtories report that the Saraſess having bro- 
ken it, did load goo Camels with the mertal 
of it , now what might be the' preatneſle and 
weight of this Statue? TAE 1" 
© For anſwer, itis uſually allowed for a' Ca- 
mels burthen 12co pound weight, therefore 
all the Celis did weigh rovcoco' pound 
weight, which' is'ten hundred and foureſcore 
thouſand pound vveight. *24 e700 
| Novy according to the former rules,the head 
being the tenth part of the body, this <ratves 
head ſhould be of 7 cubits, that isto ſay, 10 
foot and a halfe, and ſeeing that the Noſe, the 
brovv, and the thumbe,are the third part of the 
face , his Noſe vvas 3 foot and a halfe long,and 
ſo much alſo vvas his thumbe in' length : now 
the thickneſſe being alvvayes the third part b, 
: X o 
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the length,it ſhould ſeem that his' thumb 'was 
4 foot thick at the leaſt. 
iy Thirdly , the ſaid P/ie. in the ſame place 
uld reports that Nero did cauſe to come” out of 
the France into Italy , a brave and bold Statue-ma- 
ind ker called Zenodocus,to eret him a © (Uloſſns of 
- braſſe, hich was made of 120 foot in height, 
which Nero Cauſed to be painted in the fame 
ue height. Now would you know the greatnefle 
4; | ofthe members of this Coloſſus, the breadth 
would be 20 foot, his face 1 2 foote, his thumb 
and his noſe 4 foot,according tothe proportion 
Wy before delivered. 

Thus I have a faire field or ſubje&t to extend 
P my ſelfegupon, but it is upon another occaſion 

' F thatit was undertaken ; 'let us ſpeak' therefore 
2 word'touching the Giants , and-then paſſe 


= | Fay to the matter. 

nd Of monſtrous Glants. | 
' | Y Ouwill hardly beleeve all that which I ay 
F touching this, neither will I beleeve all 
* | fhatwhich Authors ſay upon this ſabje& : nor- 
4 } vithſtanding you nor 1 canuot deny bur thac 
.. } !ongago there have been men of a moſt pro- 


digious. greatneſſe ; for the holy vvritings 
vvitneſfe this themſelyes in Dear, Chap.3. that 
there vvas a certaine Giant called Os , of the 
Town of Rabath , vvho had a bed of Iron, the 
kegth thereof vvas9 cubits, andin breadch 4 

eubits, 
Soin the firſt of Kings Chap. 17. there is 
mention made of Golzah, vvhole height vvas a 
I 4 . palme 


220 Mathematicall Recreation. 


palme and 6 cubits , that is more then 9 foot, 
he was armed from the head to the, foor, and 
his . Curiat onely with the Jron of his lance, 
weighed five thouſand and fix hundred ſhekels, 
which in our common weight , is more than 
-223 pound , of 12 ounces to the popnd: Now 
it is certaine, that the reſt of his ares taking 
His Target, Helmet , Bracelets, and other Ar- 
mour together, did weigh at the leaſt 5 hun- 
dred ponnd , a thing prodigious ; ſeeing that 
the ſtrongeſt man that now is, can hardly beare 
200 pound, yet this Giant carries this as a ve- 
ſture without paine. | 

Solinusreporteth in his 5 C hap. of his Hiſto- 
rie,that during the Grecians warre after a great 
overflowing of the Rivers, there was found up- 
on the ſands the carcaſe ofa man , whoſe 
length was 33 Cubits, (that is 49 footanda 
halfe ) therefore according to the proportion 
delivered, his face ſhould be 5 (foot in length, 
a thing prodigious and monſtrons. 

Plinie in his 7. book and 16 Chap. faith, tha 
in the Iſle of Crete or (angie , a mountaine be, 
ing cloven by an Earth-quake , there was a bo. | 
dy ſtanding upright , which had 46 Cubits of 
height : ſome beleeve that it was thebody of 
Or402 or Othas, (but Ithink rather it was ſome 
Ghoſt or ſome deluſion ) whoſe hand ſhould 
have beene 7 foot, and his noſe two foot and 
a half ſong. Butthat which Pl#tarch in the 
life of Sertorizs reports of, is more ſtrange, who 
{aith,that in T imgy a Morative Towne, where 
ir 
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tis thought that the Giant Anthew; was buri- 
ed, Sertorixs could not beleeve that which was 
reported of his prodigious greatneſle , cauſed 
his ſepulchre to be opened, and found thax bis 
body d1d containe 60 Cubits in lepgth, then 


= 


WA 
- 


R | 

s | byproportion he ſhould be . 16. Cubits or 15 

s |} foot in breadch;9 foor for the lengrh of his face, 

-- & 3 foot for his chumb, which is neare the capa- 

- citie of the Co/oſſi4 at Rhodes. 

it But behold here a fine fable of Symphoris 

e = Campeſins, in his book intituled Hortus Galli- 

,. | c«;, who ſayes that inthe Kingdome of Sicilie, 
atthe foot of a mountaine neare Trepaxe , if 

; | openingthe foundation of a houſe, they found 


it | a Cave inwhich was fgid a Giant , which held 
> | inſteadofa ſlaffe a great poſt like the maſt of a 
ſe | Ship: and going to handle it, it monldered all 
a | into aſhes,exceptthe boneswhich remained of 
" reapers, | ae meaſure , that in his head 
there might be eaſily placed 5 quarters of corn, 
and by proportion it ſhou}d ſeeme that his 
i; || length was 200 cubits., or ;eo foot : if he had 
ſaid thathe had bepn 3oo cubits in length, then 
8 he might have made vs beleeve that Neabs Ark 
* but great enough'for his ſepylchre. 
of Who.can believe that any manever had 20 
a cubits, or ;0foot in length for his face, and a 
1d noſe of 10 foot long? bur it is very certaine that 
4 there have been men of very great ſtature 
- | v the holy Scriptures before witneſſe , an 
\o | Pany Authours worthy of belieferelate : Jo- 
- «oc Acoſta in his firſt book of the Indian 
ſtory,Chap.19. a late writer , reporteth, thar 
at 
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at Pers was found the bones of a Giant, which 
was 3 times greater than theſe of ours are, that 
is18 foot, forit is uſually attributed to the 
talleſt ordinary man in theſe our times but 5 
foot of length ; and Hiſtories are full of the 
deſcription of other Giants of 9,10, and 13 
foot of heighr, and it hath been ſeen in our 
_ ſore which have had ſuch heights as 
theſe. 
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PROBLEM. LXXI. 


Of the game at the Palme, at Trap, at Bon'n, 
 Paile-maile,andothers. 


T He Mathematickes ofcen findeth place in 
ſundry Games to aid, and afliſt the Game- 
ſters, though not unknowae unto thein, hence 
by Mathemacicall principles, the games at Ten- 
nis. may be aſſiſted, forall the moving .a' it is 
by righe lines and refle&jons. From whence 
comes it, that from the appearances of. flat or 
convex Glaſſes , the produRion and reflection 
of the ſpecies are explained ; is it not by right 
lines? in the ſame proportion one might ſuth- 
ciently deliver the motion of a Ball or Bowle by 
Geometrical lines and angles. Nh 
But the exerciſe, experience, and dexteritie, * 
the player ſeems more.in this action than an, 
other precepts: notwithſtanding I will deliver 
here ſome maximes , which being reduced £0 


practice, and. joyned to experience -, » will 
wy ; give 


,, 
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ine a great advan- © : 
oe to thoſe which 
would make uſe of 
them in ſuch gam- 


ngs 

And ;the firſt max - 
imeis thus: Whena - 
Bowle toucheth ano- 
ther Bowle ; or when 
2 trapſtick ſtriketh 
the Ball, the moving 77 
of the Baſt is made in * *&- 

« right line, which 

is drawne from the Centre of the Bowle by the 
point of contingencie, 

* Setondly; nal kinde of fuch motion ; when 
a Ball or Bowle rebounds; be it either againſt 
wood, a wall,;;npon a Drumme,a pavemet,or 
upon a'Racket ; the incident Angle is alwayes 


| equall ro'the Angle of refleQion. 


' Now following theſe m-ximes, it iseaſie to 
canclude-, firſt, in' what part of the w6od or 
wall, one may rake the Bowle or Ballgo to 
reflet or! rebound, to ſuch a place as one 
would. Secondly, how one may caſt a Bowle 
upon anorher”, in ſuch ſort that the firſt or the 
ſecond ſhall go and meet with the third, keep- 
ing the refleftion or Avple of incidence equal. 
* Thirly, how one may touch a Bowle to ſend 
t to what, part one pleaſeth : ſuchand many 
other praCtices may be done. At the exerciſes ar 
Keyls there muſt be taken heed that the motion 
llack or diminiſh by little and little , and 
moy 
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may be noted that the Maximes of refleQtions 
cannot be _—_ obſerved by locall motion, as 
in the beames of lightand of other quallities, 
whereofit is neceſſary to ſupply it by induſtry 
or by ftrength, otherwiſe one may be fruſtrated 
inthatreſpe&. 


. 
mm 
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Of the Game of ſquare forme. 


Vmbers have an- admirable: ſecrecie , dis 
verſly applied, as before in part is ſhewed, 
and here 1 will ay ſomething by way of tran(- 
mutation of numbers. 

Ic is reported that at a certaine paſſage of a 
{quare forme , there were 4 gates oppoſite one 
to angther , that is, one inthe middle of each 
fide ,and that there were appointed 9 men to 
defend each front thereof , ſome at the gates, & 
the other at each corner or Angle , ſothat each 
Angle Gryed to afliſt two faces of che ſquare, 
if need required : Now this (quare paſſage he- 
ing thus manned to have each ſide 9, it ha 
ned that 4 Souldjers.comming by defired oft 
Governour of the paflage , thatthey might be 
entertained into ks , who told them he 
cop}d nor admit of more then 9, upon each 
ſide of the ſquare : then one of the Souldiers 
being yerſed in the Art of numbers, ſaid, that 
if he wavld take them into pay, they would ca- 
fly place themſelves amongſt the reſt, and ”= 
| e 
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keep ſtill che order 
of 9; for eath face of 


the iquare to defend - Pi 214 2 % , 
the Angles & Gates, 5a Ak ba 
to which the Gover-. |, *- [2 5214s + 
nours =; ——aiſa2 % 
theſe Souldiers being | z| 2G] 22 [1 
there ſome few weeks EEK rat! 
liked not their ſervice perro une 


but indeavoured to remove themſelves, and fo 
laboured with ſome of the the reſt ; that each 
of theſe foure Souldiers took away his cumrade 
with him,and ſo departed ; yet left to defend 
each lide of the paſſage, and how may this be? 

Irs anſwered thas , in the firſt forme the men 
were as the figure ec, then each of theſe 4 
Souldiers placed themſelves at each Gate , and 
removing one man from each Angle to each 
Gate, then would they bealſo 9 in each Tide 
according to the figure B. Laſtly, theſe 4 Soul- 
diers at the Gates take away each one his Cum- 
rade , and placing two of theſe men which are 
at each Gateto each Angle, there will be ſtill g 
foreach ſide of the ſquare, according to the fi- 
pare C. 1n. like manner if there were 12 men, 
how might they be placed abour a ſquare that 
the firſt ſide ſhall have 2 every way , thea di{- 
ordered , ſotharthey might be 4every way;zand 
laſtly, being tranſported might make 5 every 
Way? & this is according tothe figuzes, F.G.H 


Paos, 
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PROBLEM. LXXITL,  - 
How to make the ſtring of a Viole ſenfibly ſhaky, 
without any one touching st? 

His isa miracle in myfick ,' yet eaſie to: 

experimented. Take a Viole or other Inſtru. 
ment, an1 chooſe two ſtrings, ſo that there he 
one betweea them.; make theſe two ſtrings, a: 
gree in one and the ſame cane : then move the 
Viole-bowe upon the greater ſtring , and you 
ſhall ſeea wonder: for in the ſame time that 
that ſhakes which you play updn,the other will 
likewiſe ſealibly ſhake without ary one tonch- 
ing it; andit is more admirable that the ſtring 
which is between them will not ſhake at alk 
and if you put the firſt ſtring to another tune or 
note, and looſing the pin of the ſtring, or ſtop: 
ping it with your finger in any fret, the ocher 
ſtring will not ſhake: and the ſame will liappen 
ifyou take two Violes, and ſtrike upon a ſtring, 
of the ons, the ſtring of the other will ſenſibly 
ſhake. 

Now it may bedemanded, tiow comes this 
ſhaking, is it in che occult ſympathie', or is it 
in the ſtrings beirig wound up to like notes 0r 
tunes , that ſo eaſily the other may receive the 
impreſſion of the aire, which is agicated of 
moved by che ſhaking o? the trembling of the 
other?& whence is it that the Viole-bowe mo- 

ved upou the firſt ſtring , doth inſtantly in the 
ſame time move the tird ſtring,and not the 


ſecond?if thecauſe be not either in the firft of 
| ſecond? leave to others to defcanton. 


EX- 
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N this Examination we have ſomething 
] elſe to imagine than the bare ſympathie of 
the Cords one to another : for firſt there 
ought to be —_ the different effet? that 
jt produceth by extention upon one and the 
ſame Cord in capacitie : then what might be 
produced upon different Cords of length and 
bigneſs tomake them accord in 4 uniſone or 
oitave, or (ome conſort intermediate : this 
being naturally examined, it will be facilt 
10 lay open 4 way to the knowledge of the true 
and immediate cauſe of this noble and admi- 
rable Phanomeny. Now thu will ſenſtoly 
appeare when the Cords are of equall length 
and greatneſſe , and ſetto ay uniſone ,, but 
when the Cords differ from their equalitie, 
it will be leſſe ſenſible : hence in one and the 
ſame Inſtrument ,Cord' at 4 uniſone ep eX- 
cite or ſhake more than that which # at an 
itavo, and more than thoſe which are of an 
intermediate proportionall conſort : as for 
the other conſorts they are not exempted, 
though the effetF be net ſo ſenſible , yet more 
inone than in another: and the experiment 
will ſeem more admirable in taking 2 Latts, 
Vidls,Crc..& in ſetting them to one tune: for 
then in tonching the Cord of the one, it will 
give 


ther : 
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give a ſenſible motion to the Cord of the & 
feof onely ſo but alſo 4 harmony, 
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Of 4 viſſel{ which com: aines three ſeutrall | kinder of 
liquor , all pnt in at one bung-hole , and dravy 
aut at one tap ſeverally withant 
mixture. 

He veſſel! is thus made , it muſt be divide 
into three Cells for to conteine the three l- 
quors , which admit to be Sack, Claret, and 
White-wine: Now inthe bung-hole chere'is an 
Engine with three pipes , each extending to his 
proper Cell, into which there is put a broach or 
tunnell pierced in three places, in ſuch ſort, that 
placing one of the holes right againſt the pipe 
which an[werech unto him, the other tvvo pipes 
are ſtopped;then vyhen ic is full , turne thefun- 
nel, and then the former hole vvill be ſtopped, 
and another open, tocaſt in other vvine vvith- 

out mixing it vvith the other. 
Novv to dravv out alſo vvithout mixture at 
the botcome of the veſſell chere muſt be placed 
a pipe or broach; vvhich-may have three pipes; 
and a cock pierſed vvitlf three holes ſo artific- 
ally done, chat —_—_ che cock , the whole 
vvhich an{vvereth to ſuch of che pipes that is 
placed ac the botrom,may iſſue forth ſuch vvinc 
as belongeth co that pipe, & rurning the Cock 
ro anther pipe,the former hole vvil be ſtopped | 

: ab 
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ind ſo there will iſſue - 
forth another kinde 
of wine withour any 
mixtures ; bur the 
Cocke may be ſo or- 
dered that there may 
come out by it two 
vines together,or all ' | 

three kindes at once: 

bit it ſeems beſt 

when that in' one veſſel] and at one Cocke, a 
man may draw ſeverail kindes of wine , and 
which he pleaſeth to drink. 


_ — 


PROBLE M-LXXV, 

Of burning-Glaſſes. | 
[N this infuing diſcourſe 1 will ſhew tbe in- 

vention of Promethers how to fieale fire from 
Heaven, and bring ir down to the Earth ; this 
Is done by a little pound Glaſſe, or made of 
ſeele, by which orfe may light a Candle and 
make it ame, Kindle Fire-brands to wake them 
burne, melt Lead, Tinne, Gold ,and Silver , in 
alittle tirh@*with as great caſe as chough it had 
deen puCinto a Cruzer over a great fire, 

Have you not read of Archimedes of Syracu- 
{awho when he could not come tothe Ships 
of Ma ce1ts,which beſieged chat place,to hin- 
derand impeach their aproach , he flung huge 
tones by his Ingines to ſink them into the Sea, 
add crarisformcd himſelfe into Z«pirer,chunder- 
ngdowne from che higheſt Towers | of the 

K Towgy' 
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Town, his thunder-bolts of lightning into the 
Ships cauſing a terrible burning , in def- 
— pite of Neptune and 

"'v (\ ; © his watery region 
WwA | »aras Witneſleth that 
SIEGE | Proclus a brave Ma- 
PN thematician , burned 

' inthe ſame manner 
' the Ships of Vital 
* &v, Which were come 
tp - + the to beſiege Conflanti. 
wople; and daily experience .may let ,you fee 
great effects of burning : for a Bowle of Cry- 
ſtall poliſhed ,or a Glaſle thicker in the middle 
than at the edges, will burne exceedingly, nay 
a bottle tull of water expoſed to the Sunne will 
burne:when the Sunne ſhineth hot , and chil- 
dren uſe with a Glaſle to burne Flies which are 
againſt the walles , and their fellowes cloaths, 
.Bur this 1s nothing corhe burning of thoſe 
Glaſſes which are hollow , namely thoſe which 
are of ſteele well poliſhed, according to a pa- 
tabolicall or oyall ſeRion . A ſphericall Glaſle, 
or that which is according to the ſegment of a 
Sphere, burnes very effeually about the fourth 
part of the Diamerer ; notwithſtanding the Pa- 
rabolie and Ecliptick ſeions have a great ef- 
fed: by whith Glaſſes there are allo diverſe fi- 
ures repreſented forth to the eye. 
The cauſe of this. burning is the uniting of 
the-b-ames of the Sunne , which heat migh- 
tily1a the point of concourſe or inflammation, 
which 
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which is either by tranſmiſſion or refl-iogz 
Now iti pleaſant to behold when one breaths 
ethin the point of concourſe ; or throweth , 
ſmall daſt cherezor (prinkles vapours of hot wa= 
ter ia that place ; by which the Pyramigall 
poinr,or point of inflammanion is knowne. Now 
jome Authors promiſe to make Glaſſes which 
ſhall burne a great diſtance off , bur yer nor 
ſeen val garly produced, of which if chey were 
made; the Parabolie makes the greateſt effe , 
and is generally held to be the 1nvention of 
Archimedes or Proclie. | EEE, 

 Mayginar in the 5 ( ay of his Treatiſe of 
ſpherical | Glaſſes, ſhewes how one may ſerve 
himſelfe with a concave Glafſe , to light fire in 
the ſhadow, or neare ſuch a place where the 
Snnne ſhines not, which is by help of a flat, 
Glaſſe, by.which may be made a percuſſion of 
the beames of the Sun into the concave Glaſſe, 
adding unto it that it ſerves to ove uſe to puc 
fire ro a Mine, provided that the combuſtible 
matrer be well applyed before the concave 
Glaſſe ; in which he laies erue : but becauſe all 
the effe& of the practice depends upon the 
placing of the Glaſſe and the Powder which be 
Ipeaks notof : I will deliver here a rule more 
general]; | 

How one may place a Burning-glaſle with his 
combuſtible matter in ſuch ſort,chat ata con- 
venient houre of the day, the Sun ſhining, it 


ſhall take fire and burne : Now it is certeme 


K 2 that 
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that rhe p9ifit of inflammation or burning , is 
changed as' the Sun changeth place , and no 
more nor leffe, than the ſhadow turnes abour 
the ſtyle of #Dyall ; therefore have regard to 
the Suns motion, and his height and place: a 
Bowle of Cryſtal! inthe ſame place thac the top 
of the ſtyle is, and the Powder or other combu- 
ſible marrer under the Meridian , or houre of 
12,1,2,2,&c. or any other houre, and under 
the <unsarch for that day : now the Sunne 
comming to the houre of x2, to ',2,*, &c. the 
Sunne caſting lis beames through the. Cryſtall 
"\Bowle, will fire the materiall or combuſtible 
thing, which meetsin the point of burning:the 
l:ke may be obſerved ofother Burning: glaſſes. 


HL db doadygSNGHLYGS 
EXAMINATION. 

T is certaine in the firſt part of this Pre- 
|| blemethat Conicall, concave and [pherical 
Glaſſes, of what matter ſoever , being placed 
fd receive the beames of the Sun will excite 
heat , and1that heat & ſomuch the greater by 
low much it s neere the point of concarſe or 
inflamatior, But that Archimedesor Proct 
d:d fire or burneShipps with ſuch Glaſſes, 
the ancitnt Hiſtories are filest, yea theſcives 

ſay nothing : beſides the great difficuliie 
that doth oppoſe ut 11 Berge. + andthe 
warter that the effect is to work upon; Now 


by 


Sa 
> 


a7 
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by 8 common Glaſſe me fire things utare, 4 
hand, from which it ſeems wery (facil to 
ſuch which are leſſe read, to do it at aſarre 
greater diſtance, and ſo by retation ſome ae- 
lover te the World by ſappoſitionthat which 
never was done iu attion : this we ſay the 
rather , not to take. away the mot.excellent 
and admirable effetis which are in Burning- 
glaſſes, hut v0 ſhew the variety of Antiquity, 
and truth of Hiſtory : and as touching to 
burne at a great diſtance, as ts ſardof /ome, 
it s abſolutely impoſſible ;' and that the Pa: 
rabolicall and Ovall Glaſſes were of Ars 
chimedes and | roclus invention is much 
uncertaine : for beſides the conitruttion of 
ſuch Glaſſes, they are more dif fieult than the 
obtuſe concave onerare' ; and further, they 
teſt not a great heat but neere at hand, for if 
it be caſt farre off, the effett w little, and the 
heat weakr, or otherwiſe ſuch Glaſſes muſt 
be greatty extended tocontratt many beams 
10 ama([e 4 [uf ficient quantity of beames iu 
Parabolicall and Canicall Glaſſes, the point 
if infl emmation ought 18 concur ina point , 
which. very dif ficqls to be done inadae pro. 
portion, Moreover if the place be farre rea 
mote, as is ſuppoſed before , ſucha Glaſſe 
canner be wſed but at a great inclination of 
JT: 0-114 2:3 Bo a ::58 
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the Surne, by which the rff- @ of burning s 
4 mixiſh:d, by reaſon of the weak».«ſſe of thy 
Suxne-beames, 

Ard here may be notedin the laff part of 
thu Probleme, that by ri aſor of ebſtacles if 
one plaine Glaſſe be not ſuf ficrent, a ſecond 
. Glaſſe may beapplyed to help it: that ſorf by 
one ſimple refitetion it cannot be done, yet by 
4 double reflection the Sun-beames may be 
+ into the faid Cawverne or Mint, ang 
though the refictied brams in this caſe be 
weak.yet pon «fc cunbaf{ible mailer i 
will not failero ao theeffeft, "uf 


PROBLEM. LXXVI, 
Containing m-ny ple ſant Pueſtions by 
way of 4rithmeticke. 
Will not inſert ir: this Probleme that whick 
is draw ne from the Greek Epigrams”, but 
prope fing rbe Queſtion immediately will give 
the anwerallo, without ſaying to ſhey the 
manner how they axe arſwered ; in this ] will 
po! he tied rothe Creek tearms, which ] ace 
count not proper 10 this place , neither. 10 my 
purpoſe: ler thoſe read that will 'Di-phanta 
Si lixtbrling npon Ex (ide and others, and they 
may be 1atisf ed A\ | | 
Of the | fe ard the Mule. 
] haprened that iheMule and the Aﬀe upon 
"4 Czy pick iga voyage each of them carned 
| - 
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a Barrell'full of Wine : now the laſie Aſſe f-lc 
her ſelfe over-loaden, complained and bowed 
under her burthen; which chr Mule fecing ſaid 
unto her being angry , (for it was inthe time 
when beaſts ſpake) ſhou great Ale, wherefore 
complaineſt thou 2? if 1 had bur onely one mea« 
ſure of chat which thou carrieſt , | ſhould be 
loaded twice as much as thou art, and if ] 
ſhould give a meaſure of my loading to thee, 
yet my burthen would be as much as thine. 
Now how many meaſures did each of them 
arry ? Anſwer, che Mule did carry 7 meaſures, 
and the Aﬀe 5 meaſures : for if the Mule had 
one of the meaſures of the Aſſes loading, then 
the Mule would - have 8 meaſures , which is 
double to 4,and giving one to the Aſſe, each of 
them would have equall burthens: co wit, 6 
meaſures apiece. 


of the number of Soxldiers that fought befre 
ol4 T roy. 
Homer being asked by Hefrodus how many 
Grecian Souldiers came agaialt Troy ? who 
wvered himthus; The Grecians, ſaid Homer, 
my 7 fires,or had 7 Kitchins, and before eve- 
; bu e, or in every Kitchin chere were 50 broa- 
rurning to roſta greatquancitie of fleſh ; - 
and each broach had meat enough to fatisfie 
900men : now judge how many men there 
might be. Anſwer, 315000. thatis , three hun» 
dred and fifteen _—_ men, which is cleare 
dy multiplying 7 by 50 , and the produt by 
gms) &r at | 
Fi. = . of 
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Of the number of Crownes t hat 
two men had. | 


Ohn and Peter had certaine number of crowns: 
,F Joh aid to Peter , If you give me 10 of your 
crownes,]1 ſhall have three times as much as you 
bave: but Peter ſaid to J.hw, If you give me 16 
of your-crownes I ſhall have 5 timesas muchgs 
you have : how much hadeach of them? An- 
ſwere, fon bad 15 crownes and 5 ſevenths ofa 
crowne, and Peter had 18 crownes, and 4 (e- 
venths of a crowne. For if- you adde 10 of Pe- 
ters crownes to thoſe of 'Fohns,then ſhould Joby 
have 25 crownes and 5 ſevenths of a crowne, 
whichis triple to that of Peters, viz. B, and 4 
fevenths-: and John giving 10 to Peter; Peter 
ſhould have then 28 crownes , and. 4 ſevenths 
of ecrowne, which. is 2 w;#tupla , or.5 times as 
much as John had left, viz?'5,crownes. and 5 ſe- 
yenths..: OT! 
In lkemanner two.Gameſters playing.toges 
ther, 4/and B, after play ec, faid to; F, Give 
me 2 crownes of thy money , and I ſhall. have 
twice as much as thou. haſt: and Z ſgid to 4, 
Give'me 2 crownes of thy money , ang 1.(hall 
bave:4'times as much asthou haft » now.how 
much had cach ? Anſwer, A had -3:and:5 ie. 
venthes;and-Z had .q and'6 ſeventhes., ! | 


"= 
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About the bene of, the day. 
COme one asked a Mathemacian what a 

clocks,it was ; who anſwered that the reſt of 
the day 1s fone thirds of that Foicd is paſt : 
now judge what a clockit is. Anlwer, if the 
day wereaccording, to the Jewes ang ancignr 
Romanes', which marie it; alwayes; 19. he 12 
houres//it was then the houre; ang.one ſe- 
venth of an houce fo: there! rex)gined. of: the 
whole day-6£thatis, 6 hovres,,and & fevenths 
oÞan hour. Now if youtake the 3 of 5:3; #& 184 ar 
1 and $7,which multiplied by4 makes 6G ands, 
which is the remainder of the dayuas, before: but 
if the day had been 24, houres , the abs: houre 
had been ro of the d)ock,and.iwe tgventhes of 
an houre;, which is fbued,our by-dwvidang | 3:2, 
or 24/by'z\« ©)&1c) 151.2 v5  enlge; &. vi. M 

There might have. bez,n/added many, Curious 
propoſitions'in this-kinde., but: they; yyould be 
t004rfficult for the colt, part of pegple; there- 


fore I bave omirted them: » 1H RO NM Ir 
. O! Jt Ggqf c Ia L442 O) N5 
Us Of Pytbageraq, bis Schollerg, 001380: 


Tthagoras being; asked what ,nwpber of 
Schollers he hat . anſvvered , that halfe of 


be,hovy,many Schollers 1 have: Anfyyer,he bad 
Met Ek 4; que 
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of which is 7, and the ſeventh part of which is 


- which 14, 7,and 4, makes 25, and rhe other 
3 to make up the 28, were che 3 women. 


- og Of the number of «1, ples given among ft « 
| ht . the Graces Fiche Mouſer 


TA 


= He ihree Graces carrying Apples upon a 

, the one- as many as the ocher, met 
vihe "on Muſes , who asked of them. ſome 
of their Apples; ſo each of the Graces gave to 
*each of the- Muſes ahke, and the diſtribution 
being made , they found:that the Graces & the 
Muſeghad oneas many as the other : The que- 
ſtion is how many Apples each Grace had,and 
How navy: des gave to cach Mule? 1 0 at- 
ſvver the/qeuſtion, joyne the number of Graces 
And Males together which makes 12:and fo 
many Apples had each Grace : Novv may. you 
rake the doudle;rriple,8&c.of t2thatis 24, 36, 
'&e: conditionally, thabif. each Grace: had. but 
?3} thenithay! therebeiallotced ro: each Muſe 
buconeonely; af 24,thiento each 2 Apples, if 
26,then cocach Muſe z Apples, and ſo the di- 
tribution being made, tliey havealike number, 
thatiy PhEaCmany as the other, * | 


Wy ail 16479 


M120 Am 1111 Of the Teſter lf ity 


dring Pathev; 
Avi: 


Fatherleft # chouſand chGvvacs s, 

his xyvo children; the one being 

legitimate, and cheother a Baſtard, Ages” 
naiy 


ter 
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nally that the fifth part which: his legirtimare 
Sonne ſhould have, ſhould exceed by 10, the 
fourth part of that which rhe Beſtard -ſhovid 
have: what was each 0 res part? Anſwer, the 
ſegitrmare S onne had 577 erownes and-3,and 
the Baſtard 42* crowres ang ; now the finth 
part of 577 and 7 ninthes is 1:5,gud 5, and the 
fourch part of 422 and ;1is 105 and;. which is 
lefſe then 715 jby 10, according to the \Vill 
of the T eftator. 


Of the Cups of Creſns. |, | 


Re/ns gave to the Temple of the Cods fix 
Cups of Gold whi ch weighed togerher © 00 
Prammes, bpt each cyp was Leavier one than 
another by one-Vram':. how much did each'of 
them therefore weigh? Z.nſwer,the fifſt xeigh- 
ed 102 Drammes anda halfe ; the fecopd101 
Lrammes and a halte, the third 1co Drammes 
and ; ,the fourth 99, a& halfe, the fifth'98 &a 
talte;-and the fixt Cyp weighed 99 Drammbs 
and a halfe . which topether makes 6&6 Draats 
PS ey. :. | 
Of Cupids Apples. | 
(© Urid complained to his mother that" the 
' Muſes had taken away his Apples; {13s, faid 
he, took from mie the fifth part, Emrerp, the 
twelfth part, 7 halia the eighth part, Hel peme 
the twenveth part\,/' Evates the ſeventh .pan 
Terpowinethe fourth part , Polybymia took. a- 
Way 40; "Vrania 110; and Caltiope 300-1p 
Row there 
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- there vere left, me hyt.5 Appls,hovyv 
heio; allar ghe firſt?,], _ Nt 3260. DAPI 
Tere are av infinite of ſuch like queſtion; « 
wonug the Grech E pigrams : butit wonld be uy. 
| pe Aut. to expreſſe them. all : I will onely add: Wh 
wore, ana few 4 generall ru{e for all the el. . 


4s "ba: Of a Mans Age. 


A Manvvas ſaid to paſſe the ſixth pare of his 
life in childe-hood, the fourth part in his 
yourh , the chird part in Manhood , and 18 
yeares beſides in old age: what might his Age 
be ? chejanſyver is, 72 yeares : vvhich and all g- 
thers is, thus reſolveg : multiply :.3 and 3. toge- 
ther , ;th14t.15, 6 by.4, makes 24, a0 he againe 
by; 3 makes/72,/then rake che chirc Parr of 2, . 
yyhich/45 34,the fourth parr of it, vvhich is 18, ; 
| part ofir yyhich is 12 oe added ; 
e 54,yvhich taken from 52, reſh IN © 
yided by 18((poken in the Queſtion) 
K} multiplied by the ſumme of the 
-PAri54 2939 724Pakes/72,the Anſyver as before. 
" Of the Lion of Bronz placed upon 4 Foun- © 
| pl ir with this tf xiphoy 
2:! 1801 191197 | 03 Hy 


O" of my right eyoif: Het wvaker, paſle 7 
2+ can fill the Ciſterneih 2 dayes: if Liet.c IN 
Te Sep leſt eye. itvwvill be-Glled in; 


z, << BB »Þ cw = = 24 


s: if iv paſſe'out of my feer the Ciſtexg vwiÞ 

"be tiyes milling; batt Tier the vvatet, 
Our of:nry,mouth,ican-filkthe.Caltern the 6 
4 oures: 


% . 
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houres: in vvhar time ſhould T fill it; if T poure 
forth the vvarer ar all che paſſages at once? 
«+ The Gtecks ( the greateſt ratkers in the. 
"-Y iyorld) variouſly apply 'rhis queſtion to. divers 
"Ef fatues, and pipes of Fountaines : and the ſohu- 

ton 15 by che Rule of 2, by a generall Rule , or 

by 21gebra. They have alſo in their Awthole- 

giemany other queſtions , bur becauſe they are 
\\ © core preper to exerciſe,than to recreate rheſpi- 
; © tit, | paſſe chem over ( as before) with ſilence, 
8 ——— mm 


*. © PROBLE ie LXXVITs 

2 | 
B Diver: excellent and admirable experiments 
Je | upon Glaſſes. 


: Here is nothing inthe world ſo beautifull as 
F1 hgh: and nothing more recreauve 6o the 
1, © ight, than Glaſſes yvhich refle& ; therefore I 
) will apyv, produce ſome experiments upon 
+ | them, not char : vvill dive into their depth (that 
« © vere to lay opena myſterious thing} bur chat 
; IE which may delight and recreate the [pirics: Lec 
us. ſuppole , therefore theſe principles , upon 
which 4s built the demonſtration of the appa- 
rances which are madein all ſort of Glaſſes. 
Firſt char therayes or beames, vvbich reflect 

pon. g Glaſle . makethe Angle of incident 
quill the Angle of RefleRion , dy the firſt 
Theo, of the (atoprick of Euc- 

Secondly, thatin all plain Glaſſes ,the Images 
wolcenyn the perpeadicalar line to the Glaile, 

| | as 
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as far within the glaſs as the obje& is without it. 
Thirdly, in Concave, or Convex Glaſles,the 
Images are ſeen intheright line which paſſeth 
from the 0bje& and through the Centre in the 
Glaſſe. Theo.17.and 18. 4% ,23% 
Andhere you are to underſtand, that thereis 
net meant only choſe which are ſimple Glaſſes 
or Glaſles of ſteele, buc all other bodies, which 
may repreſent the viſible Image of things by 
reaſon of their refle&ion, as Water, Marble, 
Mettal, or ſuch like. Now take a Glaſſe in your 
hand aad make experiment upon that which 
rolloweth. | 


Experiment upon flat and plaine Gl aſſet: 


Irſt , a mancannor ſee any thing in theſe 
Glaſſes,if he be oc dire&ly and in a Serpen« 


je&1n theſe Glaſſes, if it be not in luch a place; 
that mak2s the Angle of incidence equall co the 
Angle of reflexion: therefore when x Glaſſe 
ſtands upright , chat is , perpenicular to che 
Horizon,you'cannot ſee that which is above, 
po pr > yr be placed down flat:- and to 
ieethat on the right hand, you mult be on the 
left hand, &c. 

Setondly, an image cannot be ſeen in a Glaſs 
if it be not raiſed above the ſarfaceofit ; of 
place a Glaſſe.upon a wall, you ſhall ſee no- 
thing which is upon the plaine of rhe wall, 
an4 placeit baponia Table or Horizontal Plaine, 


you ſhall ſee norhing of that which is upon- 
Thirdly, 


the Table. 


dicularline before it , neicher can he lee an od-, 


© __-=» I <«< 


SS > PP Ir9 = rSSv,xSSSNSSTS =2 


os | 


Mathematical. RecreBion,.. 143 
Thirdly ,. in.a plaine Glaſſe allthat.is ſeenie- 
appeares or [eemes to. ſink behinde the Glaſte, 
25 much as the image is before the Glaſſe,as L 
before is ſaid. | TALE WITT, 
Fourthly,(as in water) a Glaſſe lying downe 
fat, or Horizontal, Towers, Trees, Men, or 
any height doth appeare, inverled or uplide, 
downe ; and a Glaſle placed upright the right - 
hand of theJmage ſeems to be the left, and the 
left ſeems to be the right. Fifrhly, will you ſee. 
ina Chamber that wbich is done in the ſtreet, 
without being ſeen ; then a Glaſſe muſt be diſ- 
poſed , that the line upon which the Jmages 
come on the Glaſſe, make the Angle of inci- 
dence equall to that Angle of refiexion. 
Sixtly, an height.as ſuppole D E.) may be 
meaſured by a plaine Glaſſe,as let the Glaſſe be 
G.placed downe upon the ground ,"and let.che 


\ eye_be at C. ſo farre4 10. #\ 


| removed from tlie © 

Glaſſe,that the eye at 

C, may. ſee the roppe ,- 

ofthe Tower E inthe/7 
If Atgle or edge ofthe 
Glaſs at A,but in the. ,** 
line of reflexion C A, 
then meaſure the di-| 
ance between your + | / 
foot Band the. pointe | \..\. \..;”; 
4,& alſothe diſtance | ne 
tetweene the Glaſſe/ 


weene the | #5 and th&foot of the 
Tower D, viz.A D. Now as often as A B is 
lod in 4D, (0 often doth the height of ther 


Tower 


13h nal Wnicha RUvenion., 


Toe TYedthait the djitance from ybur 

ot, viz. (CB for *he Triangles A,Z;C; 
64H 'F, Ur6 eb Triangles: theref6re as 
B A-to 4D. ſoC B, to E D,or' alternately 
as} A.toBCſo 4 DitoDE. 

Seventhly, preſerita Candle upon a plaine 
Glaſſe, ind ok fauncing up0n if , ſo that the 
Candle abt the Glalle be neere in a right line; 

you Gr e 3:4,5, &C.- ages , from one lad 
the he andle. 
litly,cake rvvo plaine Glaſſes, ind hold 
heir one chin the other,you ſhall alternately 
ſee theth ofcentimes orie vvithin the other”, yea 
vvichin thentfelves,apaine and againe- 

Niathly, if you hold a plaine Glaſie behinde 
your head,and another before your Face , you 
may ſee che tihder part of your head, in that 
Glallſevvhidh you hold þetore your face. 


) Teathly, yod may have & fine experimentif. 
Dy 


yob placezyvo Gl ropether , that they 
make le, and ſo cheleſſer the Angle 


» het France wii ſee the re be 
the ather inverſed, re one approac bing, 


and the other retiring. ; 
Eleventhly,it is a vvonder'® aſtoniſhment to 
ſ ome,to fee vvithin a Glaſſe'ah Image yvichout 


kaoyying from vyhenge it cate, and jc maybe. 
done-thany vvayes: a place k Glaſs higher Tal 


rhe cyt ofthe © behol old rand ip he aj gainl ic 1s 
ſome Image h aoc 6 pon, th 
der ; but doth caft the” Tak eu Fs; peat 
plactanadice Wþje for tit reflet, or ay 
c 
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the Image downeward to'the eye of the ſpe&a- 
tor, wichout' perteiving it being! hid behinde 
ſomething, for thet the Glaſſe will repreſeht a 
quite contrary thing ,” either that which is 
defore the Glaſſe; or that which is about x, to 
witthe other hidden objeR, : 
Twelfthly, i there be ingraved Behinde the 
backſide 6fa Glaſſe, ordrawne ariy fmage up- 
on it, it will appeare before as an Imape, wich= 
out any appearance? of*portraure to be pets 


raved, 


EXAMINATION. 


T His 12 Article of ingraving an Imape behinde 

the Glaſſe, will be of no great conſequence ; be- 
tan/e the lineaments will ſeen: ſo ob/cure,but if there 
were painted ſome I mage, and then that covered ac- 
cording to the uſuall covering of Glaſſes behind, 
axd /o made up liks an ordinary leoking-Glaſſe ha» 
ving 4 Image in the midalein thus reſpect it would 
be Tufficiewly pleaſant: andehat which wenld ad- 
wire the ignorant. , and able to exerciſe the moſt 
ſubtilleſt , aud that principally if the Glaſſe be in 
in ob{cuve place, and the light which us given to it 
be ſame what farre off - 


Place a Glaſſe neare the floor of a Chamber» 

& make a hole'through the place under che 

Glaſſe, ſo chat thoſe which are below rtiay not 

(erceive it, and diſpoſe oe Image _ 
| , 
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the hole ſothat it may caſt hisſpecies upon the 
Glaſſe, and it will cauſe admiration: to thoſe 
which are below that know not the cauſe; The 
ſame may be doneby placing the Image in x 
Chamber adjoyning , and ſo make it to be 
ſeen upon the ſide of the Wall. 
. 14 In theſe Channel-Images which ſhew one 
ſide a deaths head, 8& another ſide a faire face: 
and right before ſome other thing * it is a thing 
- evident, that ſetting a plaine Glaſle ſidewiſeto 
chis Image you ſhall ſeeitin a — thing, 
then that which was preſented before ſidewile 
15 Laſtly, it is a fine ſecret to preſent untoa 
plaine Glaſſe writing with ſuch induſtry, that 
one may read itinthe Glaſſe, and yet out of 
the Glaſſ: there is nothing to be known, which 
will thas happen, if the writing be writ back; 
ward : but that which is more ſtrange, to ſh 
a kinde of mans ro a plaine Glaſſe,it ſhall ap- 
pear another kinde of writing both againſt ſenſe 
and forme, as if there were preſented to the 
Glafſe WEL .it would ſhew it MET; if it were 
written thus MIV , and preſented to the Glaſſe, 
it woald appeare thus VIM; for in the firſt, if 
the Glaſſe ly flat, thenthe things are inverſed 
rhat are perpendicular rothe Glaſs,if the Glafs 
and the obje& be upright,chen that on the right 
hand , is turned to the left , as in the latter. 
And here 1 ceaſe to ſpeak further) of theſe 
plaine Glaſſes, either of the Admirable multi- 
plications, or appearances, which is made in 


great number of them;for ro content the ſight 
in 
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in this particular; one muſt have recourle to the 
Cabinets of great . Perſonages. who iarich 
themſelves with moſt beautifull ones. 


E xperim:uts pon G ib91us ,or conve x 


Spherical Glaſſes: 


; F they beinthe forme of a Bowle,, or partof 
s | 2grcatGlobe of Glaſſe, there is ſingular con- 
o ©} cenement to contemplate on them. 
Firſt, becauſe they preſent che objeRs leſle 
and more gracious, and by hovv much morethe 
Images ate ſeparated from the Glaſſe, by ſo 
muth the more they diminiſh in Magnitude. 

Secondly , they that ſhew che Images plait- 
ing, or foulding , which is very pleafant , eſ- 
peciatſy when the Glaſſ+ is placed downe, and 
behold in ic ſome Blanching, feeling, &c. The 
upper part of a Gallerie , the porch of a Hall 
&.for they will be repreſented as a great veſſel 
taving more' belly in che middle chen at the 
wo ends, and Poſts, and Joiſts of Timber will 
keme as Circles. + 

Thirdly, that which raviſhech the ſpirits,by 
the eye, and which ſhames the belt perſpective 
Minting that a Painter can make , is the beau- 
«full contraQtion of the Images, that appeare 
within the ſphericity of chele {mall Glaſſes: for 
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eſe JN preſent che Glaſſe co the lower end of a Gal- 
Itj- I farie, oz at the Corner of a great Court full of 
na {People , or rowards agreac [treer, Church, for- 
phe thicatiou, an Army of men, to a whole Cirtie ; 

in Althe faire Archire&ure, and appearances will 


L'3z be 
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be (cene contraQted within the circuit of the 
Glaſſie with ſuch varietie of Colours , and di- 
 ſtinRions inche leſſer parts, that I know not 
inthe world what is more agrecable to the 
ſight.and pleaſantro behold, in which.you will 
not have an exa& proportion, but it will be ya- 
riable, according ta the diſta nce gf the Obje& 
from the Glaſſe. 
E xptriments upon bollow, or Concave 
[phericall Glaſſes. 
| Have heretofore . ſpoken how. they may 
burne, being made of Glaſſe , or Metallic re- 
maines now that 1]. deliver ſome pleaſant uſe 
ofchem, which they repreſent unto our {1ght, 
and fo much the more notable ic will be, by 
how much the greater the Glaſle is, and the 
Globe trom whence it is extraRed for itmult 
in proportion as a ſegment of ſome be made 
circle or orbe. 


S&S&SSSSSS&&S 
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EXAMINATION. 


I N this we may obſerve that a ſettion of 2.3. or 4 

- * Inchesin diameter , may be (eqments of ſpheres 

of 2. 2. 07 4. foot . nay of ſo many fadume , forit 4 

certaine that among ſ# thoſe which comprehend 4 

great portion of 4 lefſer ſphere , and theſe which 
comprehend a little ſegment of « great ſpheere,ws* | 2 

ther they be equall or not in ſeftion, there will hay 

pen an evident difference in one and the an 

| tate 
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riment, 18 the number ,' ſituation, quantitie , and 
figure of the _ of on2.07 many different objelts 
and in burning there is 4 great difference. © 
MAgme, in a little Tractare thar he bad up- 
on theſe Glaſſes ,'witneſſeth of himſelfe 
that he hath canſed many to be poliſhed for 
ſundry great Lords of Jraly , and Germanie, 
which ſegments of Globes of 2. 3.and 4. 
foot diameter ; and I wiſh you had ſome ſuch 
like to ſee the experiments of that which fol- 
oweth ; it is not difficuſt to-have ſuch made, 
or bought here in Town, the contentment here- 


in would\beare with thecoſt. 


_ EXAMINATION, 


"Oxching Maginns he hath nothing aydedms to 

the krioWledge of the truth by bus extraft ont of 
Vitellius, Bt /eftit : expetting it from others, va» 
ther than'to be planged 5n the ſearch of it himſelfe , 
iftlting* rather 'the ſorging of the matter , and 
comp low of the' Glaſſes, than Geometrically to 
fabli/Þ theiv effefts. 


Firſt therefore in concave Glaſſes, the Images 

are ſcene ſometimes upon the ſurface of the 
Glaſſes, ſometimes as though they - were with- 
nitand behinde ir, deeply ſunk into it, ſome- 


times they'are ſeene before , and withour the 
Glaſſe, ſomeimes _— the obje& and the 


3 Glaſle; 
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G /aſſe:ſometimes in the place of the Eye,ſome- 
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times farther from the Glaſſe then the obje& 
is : which comes to paſſe by reaſon of the di- 
vers concourſe of the beames,and change of the 
place of the Images:in the line of refleRion. 


82888885008 0088088 492004 


EXAMINATION: 
Tz e relation of theſe appecrancei paſſe current 


amor. g /t meft men , but becanſe the curiom 

way not Yeceive prejudice im thery experiment, 
ſomerhmg cught to be ſaid thereof to give it a mort 
L:wely touch: 1m the true canes of theſe appearance), 
em the firſt place it 1s m:yofſible that the Image co 
be upon the ſurface .ofube Glaſle, andit wa prin- 
repall pornt 10 deciare truly 1n whichplace the 1- 
mape #:ſce» m the (Glaſle : thoſe that are mor 

learned m Opticall knowtedge affirm the contravy, 

und ruture uſelfe grverit a Certoivie place accad- 

ing 18 1s poſiticy . bing alwayes (ren inthe lines] 
refictiion which Albazen, Vitellius , and orbers 

ſullof ereat knowleage , kave confirmed by then 
Wrarimg for bat mihew particular they were it 

wh occupred by the awtheriy of the Ancients wh 

weve 01 jr ſprrently £1: eumſpett im experience |wpo# 

which the primwcrples of thu ſubjebt ought to be built, 

ann ſearched wor j#!ly mntothe i1ue conſe, of theſe 

eppeatonces, ſeevg they lt are wm poſterities wan) 
Jeu farres ” i} car n rugs, « 4 theſe if at po 
x thew 
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thew for the moſt part fel into the like errors, 

As for the Jmages:0 bids in the eye. it cannot be 
but &s why ptinem and abſurd;but it folowethtt at, 
by how wn weerer the ob ft appro-chath toike 
Glafſſe, by ſo much the more the appearances ſeem 
10 come to the eye 3 arid ef the eze be withent the 
ping of concourſe, and the 6bjelt alſo; aclory «as 
the 0b jeff approacheth thereto, the repreſentation of 
the Image cometh neererk eee , but paſſing the 
print of concourſe it goes back agame- theſe «p- 
pearances thus  approacking a# net a lutle aftc- 
1} thoſe which are iguor «nt of the cauſe : they 
we inverſed, if the ee be withomt the pownt of con- 
tonr ſe until the objett be withm , but contrarily if 
the eye be between the pomt of concomrſe and the 
Glaſſe, chen che Jmapes are direft : andif the 
rye or the objett be im the point of concourſe , the 
Glaſſe willbe enlightened, and the Jmages confu- 
ſed, and if there were but aſpark of fire m the ſaid 
yornt of concourſe , all the Glaſſe wonld ſeeme 5 
burning fire-brand, and we dare ſay it would oc- 
curre without chance, and im the night be the met 
certaine and ſubileſt light thas can be, if acandie 
Were placed there. And whoſocter ſhall emter 1110 
the ſearchof the truth of new expermrents im this 
ſubjebt without doubt he will confirme what we 
bere ſpeak of: & will finde new leghts with a con- 
veviable poſition tothe Glafſe,be will have reflett i 
ov of quantities of truth,und fine ſecrets in nature, 
yt not known, which he may eaſily compreherd 

| L 4 5, 
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5f be have but an indifferent ſight , and may aſſume 
bimſelfe that the [mages cannot , exceed the fyght, 
wor tronble it , @ thing tog much ab/nrd to, nature, 

And it 1 an abſolute verity in this ſcience , that 
the eye being once placed in the line of refleflion of 
any objeft , and moved in the ſaw line; the abtft is 


, 


ſeene inene aud the ſame place immunt able; or if the 


Image and the eye movein their one lines , the te- 
preſentation in the Glaſſe ſermes to inveſt it ſelf 
continually with a different figure: 
N Ow the Image comming thys to. the eye, 
thole which know not the ſecrer, draw 
their ſword when theyſee an Image thus to iſſue 
out of the Glaſſe, or a Piſtoll which ſome one 
-holds behinde : and ſome Glaſſes will ſhew a 
ſword wholly drawne out , ſeparated from the 
Glaſle, as though it were in: the aire : anditis 
daily exerciſed , chats man may touch the 1- 
mage of hig hand or his face opr of the Glaſſe, 
which comes out the farther, by how much che 
Glaſſes great and the Centre remgrg- 


b % . ' . 
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EXAMINATION. 
TO that a Piſtolt being preſonted to a Glaſſe be 
inde a man , fbexld come out of the Glaſſe, and 
wake him «fraid that ſtands before, [ttming to ſhoit 
at bi, thi: cannot be : for no objeft whatſoever 
Hs ad | preſented 


a 
7 
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puſented to 4 concave Glaſſe;; if it be not metrer 10 
4h _ then the eye is ut comes myt owt tothe 
fight of the party ; therefere he needs not feare that 
which i |, _ tobe behinde his back, ang comes out 
of the Glaſſe; for if it doth come ont , it maſt they 
peceſſaraly be before hu face , ſoma concave Glaſſe 
whoſe Cemrinsfarre remory if 4 ſword, fick ,or 


ſuch like be eſented1otheGlaſſe, 1t (hall tgtally be 
ſeen 18 come for {+ 


th oftbe Glafſe and all the band that 
bolds it. And bere gener allynote.that if an Image 

f ſeen to ofſut out of the Glaſſe to come towards t 

face of a jo that ſtands, by, the objeft fil be 
likewiſe ffen 10 thruſt tewird) that f ate.in the Glaſs 
and may eaſily be hnowne 10 all the ftanders bj: ſo 
many perſons [tandong before a Glaſſes « one x the 
cor-Jdny 1 gke a ward, and wen'd wake it iffue fortþ 
towards ahy 0:her 1) at Finds there : let him chuſe 
bu Image m the (77 7, ali carry the [ward rogbe 
anhrys,.: and the « 7 wil follow, In like mar - 
ver ones band bemg preſented to the Gleſſe 4s it is 
thruſt rowards the C. ertre, ſorbe reprej entation of 
it comes towards it , and ſo tht hands wil ſeeme to 
be dnited, or to touch oe. another. 


FRom, which may be TTY if ſuch a 
Giaſle be placed at the ſeeling or planching 
ofa Hall, (6 dar abe face be! cdirizoxrall and 


. look: downward ;-| ne may ſee:pnder it as it. 


:were.a man han 
. were many hanging 


by thi feer.,-andit there 
one could notrenter. into 


aro Re onhon great feare or ſcaring : for 
one 
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one ſhould ſee many menin the 472 as if thy 
'were hanging by the feet. 


Sb dbbodJdbltlddyds, 


EXAMINATION; » 


T a5; Glaſſe eyed at 4 ſeeling or plan- 
ching , that one may ſee a man. hang by the 
feet inthe aire, 411 ſo many Glaſſes , many men 
may be ſeen:without cantion this u very abſurd, for 
if the Glaſſe or Glaſſes be not ſo great that the 
Centre of the ſphere upon which tt was made, ex+ 
rend not neere to the head of him that # wander it, it 
will vot pleaſantly app: are , and though the Glaſſe 
ſhou!d be of that capacity that the Centre did ex- 
tend ſo farre, yet will not the Images be ſeeve 0 
thews which are from the Glaſſe but on.y to thoſe 
which are under it, or neere untoit : and to them 
will notably appeare, and it wnld be moſt admi- 
rable to have a Gallerie vaulted over with ſuch 
Glaſſes which would wonderfully aftoniſh any ont 
that enters into it - for al the things in the G aller 
would be (eqn to hang in the aire, and you could not 
walk without incountershg diric apparitions. | 


QEcondly ; in flat orplaite Giaſles the Image 

is ſeenequall- ro his'obje&/; and to _— 
ſent'a whole man, there 0yght to be a Glaſle us 
great as the Imiage is: In convex Glaſſes the 1- 
mages are ſeen awayes lefſe;in concave Glaſſes 


they 
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they may be ſeen greater or lefſer, but not truly 
proportionable , by reaſon the diverſe reflexi- 
ons Which contraQts or inlargeth the Species : 
when the eye is between the Centre and the 
ſurface of the Glaſle; the Image appeares ſome- 
tines very great and deformed,and thoſe which 
have but the appearance of the beginning of a 
bdeard'on their chinne , may cheare up them- 
ſelves to ſee they have a great beard; thoſe that 


ſeeme to be faire will thruſt away the Glaſſe 


with defpight, becauſe it will transforme their 
beauty: thoſe that pur their hand tothe Glaſſe 
vill ſeeme to bave the band of a Giant, and if 
one puts his finger to the Glafſe it vvill be ſeen 
asa great Pyremide of fleſh , inverſed againſt 
his finger. 
' Thirdly, it is a thing acmirablethat the eye 
being « mpgrvwcy tothe point of toncourſe of 
the Glaſſe , there vvill be ſeen nothing but an 
intefmixture or conſuſion : but retiring back a 
litrle' from rÞar point, ( beczuſe the rayesdo 
there meet, )he ſhall ſee his ])mage invetrſed, 
having his head belovy and his ſeer above. 
Fourthly, the divers appearances cavſed by 
dhe motion of ' objects , either retiring or ap- 
proaching : whether they turre to- the right 
hand or to the left hand, whecher' the Glafle 
be hung againſt a wall, or whether it be placed 
upoh a Pavement, as alſo what may 'be repre- 
ſented by the mutuall aſpeR of coneave Glaſſes 
with plaine and convex Glaſtes but I will with 
ſilence paſſe them over , only fay ſomething of 
two rare experiments more as fotloweth. 
bo The 
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The firſt is. torepreſent by help - of the Sun, 
ſuch letters as one would -upon the front of a 
houſe: ſo that one may read them : Maging 
doth deliver the way thus. Write the Letcers, 
faith he,ſufficieutly bigge, but inverſed upon 
the ſurface of the Glaſle, with ſome kinge of 
colour,or theſeletters may be written with wax, 
(the eaſter.to be taken out againe : ), for then 

placing: the. Glaſſeto the 'Sunne , the letters 
which are, written there will be reverberated or 
refleted upon the Wall : hence it was perhaps 
that Pythagoras did promiſe with this invention 
to write. ypgn. the Moone. | 

Inthe ſecond place, how a man may ſundry 
wayes help himſelfe with ſuch a Glaſle , with a 
lighted Torch or Candle, placed in the. point 

_of concourle or inflammation, which is neare 
the fourth part of the, Diameter : for. by. this 
meanes the light of the Candle will be: reverbe- 
rated into the Glaſle, and yvill be caſt back a- 
.gaine very farre by parrallel lines , making ſo 
great a light, that one [may clearly fee that 
'vvhich, is done farre off, yea'in the camp.of an 
Enemie.: and thoſe which ſhall ſee the Glaſſe a 
farre off, will chink they ſee.g Silver Baſig ;it- 
lightened, or a fire more reſplendent then the 
"Torch. lt, is chis way that there are made cer- 
taine.Lanthorns which dazell the eyes of thoſe 
which .come againſt them; yet it ſerves ſingu- 
lar well co enlighten thoſe which carry them , 
accom modaring a Candle with a little hollow 
Glaſſe? ſo.that it may ſucceſſively be applyed 
ro the point of inflammation. 


Is 
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Inlike manner by this refleRted light; one 
may readefarre off, provided that the letters be 
indifferent great,as an Epitaph placed bigh , or 
ina place obſcure ; or the letter ofa friend 
which dares not approach without 'perill or ſuſ- 


pKcion. 
EXAMINATION, 


His Will be ſcarce ſenſible upona wall remote 
from the G laſſe, and but indifferently ſeen wporu 
4 wall which ts neave the Glaſſe, and Withall it muſt 
be in ob(curitie or ſhadowed , or elſe it wilt not be 
ſeen. To caſt light in the night to place remote , 
with a Candle placed in the point of concourſe or.in- 
flammation , 1s one of the moſt netableft properties 
which can be ſhewne ina concave Glaſſe : for if in 
the point of inflammation of a parabolicall [eftion, a 
Candle be placed , the light will be reflefied by pa- 
rallel lines,as 4 columne or Cylinder ; bat in the 
 euiay ſeltion it t« defettive in part , the beames 
ing wot nnited in gre point , but ſomewhat ſcatte- 
ring : Hetwithſt an ding it caſteth a very great beau- 
rife} light. | 


by the approach of Lampes or Candles, 
ay by this artifice place at ſome corher of 'a 


Chamber,a Lamp with a hollow Glaſſe behinde 
it, 


8 aſtly , thoſe which feare to hurt their ſight 
may 
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I; which will commodiouſly refle& the. light 
upona Tble,or to a place aſſigned : ſotha 
the Glaſſe be ſomewhat raiſed to make, the 
light to ſtreeke upon che Table with ſhary 
Angles, as the Sunne doth when it is bur a little 
elevated above the Horiz 2», for this light ſhall 
exceed the light of many Candles placed inthe 
Roome, and be more pleaſant to the ſight of 
him thac uſech it. 


Of other Glaſſes of pleaſure. 

EF the Columnary and Pyramidell Glaſſes 

that are contained under right lines , do 
repreſent the magesras plaine Gl/afes do; and 
if they be bowing , then they repreſeac the 1- 
mage, as the concave and convex Glaſſes do. 
| Secondly, thoſe Glaſſes which are plaine, but 
have aſcents of Angels in the middle, will 
ſhew one to have foure Eyes , two Mouthes, 
two Noſes, S&c. 


UIIETLLL EEE TA TECELETEEEY: 
EXAMINATION. 


TH iſe exper iments will be found different ac« 

cording to the diverſe mecting of the Glaſles , 
which commonly are made ſcuing-w'(6 at the end , 
k» which there will be two divers ſuper ficies gn the 
Glaſle, waking the exteriowr Angle ſomewhat 
raiſed, at the interiour onely one ſuper ficies , which 
mA 
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way be covered according to ordinary Glaſſes to 
ruſe a reflexion ; and ſa 1t-will be but one Glaſle, 
the which by refr aft:on according to the different thick- 
* © "(+ of cheGlaſle, and d:fferent Angler of the ſeu- 
"=P ing forme, do differently preſent the Images to the 
Wl Lo. foure eyes,4wo monther, two noſes; ſometomes- 
' | three eyes one mouth, and one noſe , the one large 
p and the other long , ſometimes two eyes onely : with; 
WY be rronth and the noſe deformed, which the Glaſſe 

(wnpenetrable will not ſhew - And if there be an in- 

teriour ſolid Angle, according to the difference of 

it. (44 if it be moreſharp) here will be repreſented 
es | two drftintt double Images, that 5s, two entre Vie 
lo Þ fages 4nd as the Angle i ogen, by ſomuch the, 
d If more the dowble Imaztes will reunite and enter one 
- | vithin another , which will peſent ſometimes 6 

whole veſage extended at !arge, to have foure eyes, 
t | twomeſes, and two mouthes : and by moumg the 
[ Glaſſe che Angle willvanſh , and ſo the two ſu- 
per ficies will be turned into one , and the duylicuy 
of [m ages will alſo vaniſh and appeare but one one- 
lh : anathis 18 eaſily experrmented wth two lntle 
Glaſſes of Feel, or ſuch like /o wwed , that they 


make agvers Angles and inc{mations. 


Hirdly , there are Glaſſes which make men, 

ſeeme pale, red, and coloured in diverſe man- 
ners, which is cauſed by the dye of the Glaſſe., 
or the diverſe refraction of the Species: and 
thoſe which are made of Silver, Latine, Steele , 
Fs, do give the mages a diverſe colour alfo;: 
Ia 
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In which one my (ee that the appearances by 
ſome are made fairer,,younger orolder than 
they are;and contrarily others will make them 
foule and deformed: and give them a contrary 
viſage : for if a Glaſle be cut as it may be,orif 
many pieces of Glaſſe be placed together to 
make a conveniable reflexion : there might be 
made of a Mole(as it were)a mountaine,of one 
Haire a Tree, a Fly co be as an Elephant , but! 
ſhould be too long if Iſhould ſay all chat which 
might be ſaid upon the property of Glaſſes. .] 
will therefore conclude this diſcourſe of the 
properties of theſe Glaſſes with cheſe fourere- 
creative Problemes following. 


rp os. 


PROBLE M. LXXVIIL. 


y How to foeW to one that is ſuſpitions, what it dujj 
is anther Chamber or Roome: #0twithſt ang- 
ing the interpeſption of * wall. 


FOr the performance of this, there muſt be 
placed three Glaſſes inthe two Chambers, 
of which one of them ſhall be tyed to the plan- 
ching or ſeeling, thatic may be common to 
communicate the Species to each Glaſſe by re- 
flexion, there being left ſome hole at the top 
of the Wall againſt the Glaſſe to this end : the 
twoother Glaſſes muſt be placed againſt the 
two Walls at right Angles, as the figure here 

ſheweth at Band (,, 
They 
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Then the ſight at E bythe line of incidence * 
F £, ſhall fall upon the Glaſſe B 4, and refle& 
upon the ſuperfities of the Glaſſe;B C, inthe 
point G;ſo: that, ifithe \ 
eye be-atG; yt Eu: 
ee E, and. E would: C 
refle&-uponithe phitd} - | - 
Glainthe' poirit Fs . | 
and the eye that is at HK”; 
L,will ſeethe Image | 
that is at &- in the. | 
point of the Cathc#® , 
which Image hall, - 
come. to the eye of” 
the ſuſpicious, v5zAt . _ - Ny oo 
L.by help of thethird Glaſſe', npon which: is 
made the ſecond reflxion, and ſo brings” unto 
the eye the obje&, though a wall be between 
it | 


mm ———— 


is : (loi. 7. 


Y- this / invention of refle&tions: the bufie- 
gers of a Towne may. be ſeene ypon the 
Rampart: notwithſtanding the Parapec,which 
the my. may do by placing a Glaſle in the 
hollow of the Ditcft, aid placing. dnorther up - 
on the toppe of the wall; ſo that the line of in- 
cidence comming tothe botrom of the Ditch, 
make an Angle equall to the Angleof reflexi- 
on, thewby"thisNtuatian 'and reflexion, the 
Jmage of the befiegs/ \nt will be ſeen to: him 

$uponthe Ratmpars 22! 2c 
M Cores 
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| BY which alſo may be inferred , that the 

ſame reflexions may be ſeen in a Regular 
Polygon , and. placing asmany Glaſſes as there 
are ſides,.counting two! for one ; for then the 
obje& being fer'to one of the Glaſſes , and the 
eye in the ocher, the Jmage will be ſeen eaſily. 


: Corolarie 3» 


Farther, notwithſtanding the interpoſicion 

of many Walls, Chambers, or Cabinets, one 
may ſee that which paſteth through the moſt 
remoteſt of them, by placing of many Glaſſes 
as there are openings inthe walls, making them 
to receive the incident angles equall : that is, 
placing them in ſuch ſortby ſome Geometricall 
aſſiſtant, that the incident points may mcet in 
the middle of the Glaſſes: but here all the de- 
fe will be, that the Jmages paſſing by ſv ma- 
ny reflexions,” will-be yery weak and ſcarce ob- 
ſervables; ol 0 ro dere 


40% 14:0 
! 007 \PROBLE'M« LXXIX. 


. IH EGS OG ; 
Howmith « Market ts frilg a mark, ns 
.  , daghpng towards it , 45 x47t as one \ 
'* ,  M1mingatit- 


AS let the eye be at andthe mark C, place 
a plaine Glaſle pergendicular as A B. (0 


the marke C ſhall be ſeen in} Catheri CA, viz. 
"4 in 
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in D,and the line of 
reflexion 1s D, now _ __ 


let the Musket FE, D ©, 

upon a reſt, be mo-. OT 
ved to and fro untill G bs F* 1 
itbe ſeen in the line a 
OD, which admit co *' + m4 by, 
be HG, ſo giving fie ; ; DY 


to the Mugsket , EN 
ſhall alaedly ſtrike tie nuagke. 


Co relarits- 
From which ma j be gathered, that one may exatHy 
ſhoot. ont of a Maker to a place which is not 


ſeen, being hindered by ſome obſfxcle, 
or other heverpeſie tion. | 


AS let the eye be at M. che mark Fa and the 
wall which keeps it from being ſcene, ad- 
wittobe 2 R, then 


ſetupa plaine Gh& 
as A B, and let the JR... 


Musket 'by G H, pla- "a 
ced upon his reſt ? "| £- 


0. Now becauſe the ans of m_ 
marke' C: is ſeen ar 

D, move the Musket | KO | 
to and fre; untill. it. . N nie T7 
doth agree with the 
kneofrefleRiqn MB; 
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which ſuppoſe at L 7, ſo ſhallir be traly placed; 
and giving fire to the Musket, ic ſhall ive taile 
ro ſtrike the ſaid mark at C. 


PrOBLEMe XXX» 
How to make an + to be ſeen kaieing in tbe 


abre, having his head downewarde 


T Ake two Glaſſes, and place them at right 
Angles one unto the other , asadmit A B, 
and C B,of which admit C B, Horizontal, and 


let the eye be ar H, andthe object or image to 
| be D E;fo D will be 


ag '* ,}$efietedat F'; lo to 
- +) My, ſo to HE:.then 
3 623" , fo x20 1 and 
then co: , and by a 
>> Gouble reflection E 


| | was ſaid, 'taking D 

for the head, and Z for the'feet; ſoit will be a 
man inverſed, which will ſeem ro-be flying in 
the aire , if the ſmage bad wings 'unts it, and 
had ſecretly ſale motion; and if the) Glaſſe 


were bigge enough to recejve many: reflexions, 
it would deceiye the ſight che'more by atiniring 
the changing of colours thatwould 
that motion. ay 


Jow'by 


of 'L {- otboy 
ns \ Pz03, 


iS 
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. Pxon LE Me LXXXT, | 

How to wake 4 Company of repreſentative Sonldiert 
\  ſeemenobe @ Regiment, ar haw ſew'in 

number may be nwltiplyed to 

» [rem to be wany in numbiy. 


make the experiment upon men, there 
muſt he prepared rwo great Glaſſes ; but in 
ſtead of itwe will ſuppoſe two leſſer , as G H. 
and PI, one placed right againſt another per- 
pendicular to the Horizon , upona plaine level!l 
Table : betvveene 
vvhich Glaſſes let 
there be ranged in , | 
Battalia-vviſe upon/&7.... #5 
the ſame _ Table a7 
number of ſmall men” (HD | 
according ' to the xt KY, Ss, 
ſquare G,H,1,F, or® IN _—_ 

in any 'orher forme ' * | 
or poſture: hetimay 
you evidencly ſee hovv the ſaid battel vvill be 
mukiplyedand ſeem farre bigger in the appear - 
ance than'itis in effe&t. 


(orolarie. 


BY this. invention'' you may make a little 
Cabinet of foure foot fong , and tvvo foot 
large,(more or leffe) vvhich being filled vvich 


M3 Rocks 
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Rockes or ſach like things, or there being put 
into it Silver, Gold , Stones of luſter , Jewels, 
&c. and the walls of the ſaid Cabinet being all 
covered,or hung with plaine glaſſe ; theſe vi- 
ſibleswill appeare manifoldly increaſed, by rea- 
ſon of the multiplicitie of reflexions , and atthe 
opening of the {aid Cabinet , having ſet ſome- 
thing which might hide them from being ſeen, 
thoſe that look into it will be aſtoniſhed to ſeg 
ſo few in number which before ſeemed to be (9 
MP Ot me Pons 


Gw—_ 
— A. A 


PROBLEM. LXXXIT. 
Of fine and pleaſant Dyals: 

Ould you "chooſe a mere ridiculous one 
—thanithe natural Dya/ written amongſt the 
Greek Epigrams, upon which ſome ſound Poet 
made veries ; ſhewing that a man rarrieth a- 
bout him alwayes a Dya/l in his face by meangy': 
of the Noſe and Teeth ? and is not this/a jolly 
DJall? for he need not but open the mquth.,the 
I;nes ſha'i be all the teeth, and the fioſe ſhall 
{-rve for the ſtyle, | = 03 


1%" Of a Dyallof hearbes. 
Ar'yoni bavea finer thingin a Garden, or 
 ., 48 the, middle of a Compartemeetythan to 
ſee the lines and the nymber of houres Irs" 
ſentes with-ite buſhie hearbes , as of Hyſope 
| IMS of 


, 
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or ſuch which is proper to be cutin the bor- 
ders; and atthe top of the ſtyle to havea Fanne 
to ſhew which way the winde b'oweth ? this is 
very peaſant and uſeful. 


Of the Dyall upon the fingers and the hand. 


Sir nor a commoditie very agreeable , whetl 
one is inthe fie'd or in ſome vil:age vvithout 
any other Dyal,, to ſee onely by the hand what 
of the clock it 1s? yvhich gives it very neare ; 
and may be pra&tiſed by che lefe. hand; in this 
Manner. | AF 
Take a ſtravy orlike thing of thelengthof 
the Index or the ſecand finger, hpld_ this ſtraw 
yery right betvveen the thumb: and the fore- 
finger ,then ſtretch forth the hand; and rurne 
your back, and the palm of your hand tovvarc's 
the Sunne; ſo that the ſhadovv of the muſcle 
yvhich is underthe Thumb, touch the line of 
life, vvhich'is betvveen the middle of the tvvo 
other great lines, vvhich is ſeen in the palme 
ofthe hand, this done, the end of the ſhadovy 
yvill ſhevy vvhatof checlock it is: for at the 
end of the firſt finger itis 7 in the morning, or 
5in theevening, at theend of the Ring-figer 
itis $in the apa or4inthe evening, at 
the end of the little finger or firſt joynt it is 9 
in the morning, or 3 in theafter-noone,10& 2 
at the ſecond joynt, 11 and 1 atthe third joyne, 
and midday inthe line folloyving,vvhich comes 
from the end ofthe Index, * | 
M 4 Of 
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Of a Dyall which wes 0 na 
licke at Ronee- 


/- As not this a pretty fetch upona | pave- 
ment, to chooſe an Obelicke for a Dyall, 
having 106 footin height , withou® removing 
the Baiis of it? Pliwie. 2Mures usin his 26 book 


and 8 Chap. "2h the Emperour 'eAwgnſtms ha- 


ing acc0 ated inthe field of Mars an'0- 
oaks this Es he made abour ita pave- 
- "ment , and ''by the 
induſtry of Mullins 
- the Mathemarician, 
there were en enchacetd 
Wnarkes of Copper 
guponthe' Phverh i 
Wand placed alſo an 
F Apple of Hur the 
"inar toppe of 


id Obelirke,ro know 
he houre 'and the 

cohkife of the Sunne, witty The increaſe ard :de- 
Ereale gf dayes by the fime (hadow : ail in 
the ſame- manner do foftieby the ſhadow of 
their head or other flyle, tnake the like experi- 
fuents mn Aſtronomie. | 


Of FÞjals SIC A 


Preys nites, £77 2009 reports , that 
agoXthere- were 'Glafles which ſerved 
ery te* ped preſeaced the face of _ _ 
\_.. holder 
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holder as many times as the houre ought to 
be; twice if it were 2 of the clock, 9 if it were 9, 
8:c. But this, was thought: to be done by the 
help of water , and not by Glaſſes, which did 
leake by Jittle and Jittle 6ut of the veſſell , dif- 
coverins'anon one Glaſſe,then anon two Glaſ 
ſes, then 3,4,5 Glaſſes, &c. to ſhew ſo many 
faces as there were houres, which was onely by 
leaking of water. 


Of « Dyall which hath @ Glaſſe in the 
| placeof the Style, 

Hat will you ſay of the invention of Ma- 
. thematicians , which finde out daily ſo 
many fine and curtons novelties ? they have 
now 4 way\to make'Dya/s upon the wainſcor 
or ſeeling of a Chamber , and there w here the 
Sunne can never ſhine,. or the beames of the 
Sunne cannot directly ſtrike : and this is done 
inplacing of a little Glafle inthe place of the 
ſtyle which refleceth the light, with the ſame 
condition that the ſhadow of the ſtyle ſheweth 
the houre : andiris 'eafie to n\ake experiment 
upon a common Dya/!,changing-only the dif- 
poſition of the Dy«/l, and tying to the end of 
the ſtyle a-picce of plaine Glaſſle. The A/maines 
uſe jt much; who by this way have no greater 
trouble, but to put their Noſes out of their beds 
and ſee what a clock it is, which is reflected by 
a little hole in the Window upon the wall or 

ſeeling ofthe Chamber. 


EXA- 
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EXAMINATION. 


N thus there are two experiments conſider 
Lit , the firft s with a very little Glaſſe 
placed ſo that it may be open tothe beames of 
the Sanne, theother hath reſpett to a ſpaci- 
0us or great Glaſſe placed to a very little hole 
ſothat the Sun may ſhine on it , y:4 then the 
ſhadow which i caſt upon the Dyall is con- 
werted ww beames of the Sunne,and will re- 
fleft and becaſt upon 4 plain oppoſite : andin 
os other it þ ole "4 the on” "joe 
like,by which may paſſe the beawes of the 
Sun , which repreſent the extreamity of 
the ſtyle, the Glaſſe repreſenteth the plaine 
of rhe Dyall, upon whichthe beames being 
in manner of ſhadowes reflef caſt upon 4 
plaine oppoſite: and it is needfull that inths 
ſecond way the Glaſſe may be ſpacious, as be- 
forego receivetbe delineaments of the Dyall. 

Otherwiſe you may draw the linetaments of 
4 Dyall upon any plaine looking-glaſſe which 
reflecteth the Sanne-beames , for the apply- 
ins 4 #tyle or a pearle at the extreamitie of 
it : and placedto the Sunne , the reflexion 
will be gk werable to the delineaments on the 
Glaſſe : but here note,that the Glaſſe ought 
tobe eveat and ſothe delinraments thereon. 

Brit 
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But that which &s moſs noble, is t9draw 
honre-lines upon the out fide of the Glaſſe of a 
window, and placing a ſtyle theretoupon the 
emfide , the fla dow of the #yle will be ſeen 
within,and ſo you have the bour , more cer- 
taine without any <>fficulty. 
| Of Dyals with water. 

QVch kinde of Dyals were made in ancient | 
* times, and alſo theſe of ſand: before 
had skill to make Sun-dyals or Dyals wit 
wheeles ; for they uſed to fill a veſſel] with wa- 
ter , and 'having experience by tryall thar it 
-wonld'runne out all inaday , they did marke 
within the veſſel! the houres noted by the run- 
ning of the water; and ſome did ſet a piece of 
light board in the veſſel! to ſwimme upon the 
top of the warer, carrying little ſtatue, which 
with « ſmall ſick did point out the houre upon 
a columne or wall, figured with houre-notes,a 
the veſſe!l was figured within. 
Vitravina writes of another manner of watet- 
Dyal more difficult; _.... 
and'- 44 Porta' © ' te eo 
amonWt'his naturall © . - 
lectets; delivers this * 
ifvention following. '#! 
Take a veſſel full of 
water like a caldron, | = 
& another yeſſell of KT 
fle- like unto a "= 
Bell, ( with which 
ſome accuſtome to cover Meloys: ) and let this 
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veſſel! of Glaſle be alpoſ as great as. the Cal- 
dron, hayih a ſmal{ hole at the bottome, then 
whenitis placed nponthe vvarer, ic vill fink 
by littſe'and little : by this one may mike the 
houres 61 the ſurface ofche'Glaſle roi (erve an» 
other time. \But if arthe'beginning :.one' bad 
drawn the water vwithio. the. ſame: veſlell of 
Glaſſe in ſucking by the, little hole , the vvater 
vvould nos fall out, bus a3falt as3he age ryould 
ſecceed it, entering floyuly at.thellstle bales for 
coutratily the , houres . may. de; tinguiſhed 
by dinintthe of water, or by angmentatiog. 
Navv is ſeeres # ſafes, yvay thanthe; yvater 
paſſe.qut.bydropand; drop. , and. drop!.imon 
Cylindrica/lGlaGe by help of a iPipe'3; for ha- 
vingmgrkedthe exteriors part of che! Cylinder 
in:the houre nofrs., thn yvarer; ic elſe. vyhich 
falls yvisbigic, vill hevevher ofthe clock it 
is, farrebetter than the running of ſand, for 
thismay you havethe parts of the hayres: mo 
accurate, vyhich commonly byſand «s for bad; 
and:to vyhicl may. be added the haures.of 0- 
ther Countreys vvith greater eaſe. Aud | here 
note;that as ſooneas the vyater is out-of one of 
the.Glaſſes,you, may turne it over.into the ſame 
againe out of the ;qther/, miſo let it runne 4- 
nevv. EG T2 rg non: 
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| PROBLEM». LXXXuI., 


Of Canmeng or great. ai1wdlery.. Sainldiers , ande- 
thers would. willingly A Problemewhich 

containe: three or foure ſubiits queſtions: 

The rſt is bo m rocharge a{, ans. 

{oo Withoxt ppreder't  _ _ . .. 
'J His may be done vvithaire and water, ory 
havingthrovn-odld-varer into the; Can- 
non,vvinch mightbe fquirted forccably in by 
the cloſure of the motith/of the Piece; that {0 
by this preſſure the aire might more condenſe; 
then having around piece of yvood very juſt , 
and oiled vvellfor:the better to lide,and chruft 
the Bullet vvhen it: ſhall be cime : This piece 
of yood may beheld faſt vvith ſome Pole , for 
feare it: be notthruſt ont before his time : then 
let fire be made about the 77» or hinder 
part of the Pteceto heat the aire and vrater, 
and'then vyvhen one | vrould ſhpor it, let the 
pole be quickly looſened , for then theaire 
ſearching a greater place,and having vvay novy 
offered;vvill thruſt ourthe vyaod and the bullet 
very quick: the experi m entvvhiich vve have 
in long trunkes ſhontinp our pellats vvith aire 
only ſheyreth che verity-of this Probleme. 


b 


[4 


, 
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2 [nthe ſecond weſt ron it 194” be demanded , how 
wech time bebe the Bulls 5k 4 Cannon ſpend in 
the aire before ſalt th the g round? 


He yefolution of chis Queſtion depends 
Tz the goodneſſe of the Piece & charge 
theceof;eeing i in each chere.is great difference. 
it is reported, that Tichs Brabe, and the Lovd/- 


«ve did makean experiment apon Can- 


a in Germany, , which benk. Anrged and 
the Bullet 


Md |: © Gent two minutes of 

W- 4 -, AD eime in the aire be- 
K , \ ARR fore it fell : and the 
1H > aA diſtance was a Ger- 
8 ED mane mile, which di- 


4G | 

; F=n Be ® ſtance proportiona- 
| " Ig: : ted to an hours time; 
BR --J makes 120 Italian 


miles. 


3- In the third queſtion it may be arked, how 
#t comes to paſſe,that a ("annon ſaroting np - 
ward: , the Bullet flies with more vie- 
lexcethas bring ſhot point-blanke, 
or ſraoting downeward? 

F we regard theeffe& of a Cannon when it 
. is£0 batter a wall, the Qyeſtion is falle,ſecins 
[C's moſt evident that the blowes which fall 
Perpendicular upon a wall , are more violenc 


than thoſe which ſtrike byas-wilſe or glaunſing- 
gg But 
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But conſidering the ſtrength of the blow on- 
ly , the Queſtion is moſt true, and often ex- 
perimented to be found true: a Piece mounted 
atthe beſt of the Randon, which is neare halfe 
of the right , conveyes her Buller with a farre 
greater violence then that which is ſhot at 
point blanke, or mounted parallel tothe Hori- 
zon. The common reaſon is, that ſhooting 
high, the fire carries the bowle a longer time in 
the aire , and the aire moves more facill up- 
wards,than dovvnevvards, becauſe that the airy 
circles that the motion of the bullet makes, are 
ſooneſt broken. Hovvſoever this be the gene- 
rall tenet, it is curious to finde out the inequality 
of moving of the aire ; vvhether the Buller fly 
upvvard, dovvnevvard , orright forvvard, to 
produce a ſenſible dfference of motion; & ſome 
think that the Cannon being mounted , the 
Bullet preſſing the povvder maketh a greater 
reſiſtance,and ſo cauſeth all the Povvder to be 
inflamed before the Bullet is throvvne our, 
vvhich makes it to be more violent than other- 
viſe it vyvould be. When the Cannonisother- 
vviſe diſpoted , the contrary arives, the fire 
leaves the Bullet, and the Bullet rolling from 
the Poyvder reſiſts )efſe: and it is-uſually ſeene, 
that ſhooting out of a Musket charged onely 
vvith Poyvder , to ſhoot to a marke of Paper 
placed Point blanke,that there are ſeene many 
ſmall holes in the paper , vvhich cannot be 0- 
ther than the graines of Powder which did not 
take fire : but this latter accident may bappen 

rom 
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from the ayer -HAruEG of the Piece, or the 
length of it , or windy, or dampeneſle of the 
Powder. | | 

From which ſome may think, that a Cannon 
pointed right cro-the Zenith, ſhould ſhoot with 
greater violence, then in any other mount or 
forme whatſoever: and by fome it hath beene 
Imagine rhgt a Buller.ſhot in this faſhion hath 
been conſamed, melted,and loſt in the Aire, by 
reaſon of the violence of the blow , 'and the 
adivity of the fire, and that ſundry experi- 
ments haye been made inthis nature, _ and the 
Bullet .never found. But it is hard: to. believe 
this aſſertion: it may rather be ſuppoſed that 
the Buller falling farre from the Piece cannot 
be diſcerned where it falls : and ſo comes to be 
loſt. 
4. Inhe fourth place ut may be arked, whether the 

diſcharge of aCanuonbsſo much the 
greater, by how noch it 15 
tonger ? 

J" ſeemeth/ at the firſt to be ,moſt true , thac 

the longer the Piece'is\, the mate violent it 
ſhoots: and to ſpeak generally , that which 15 
diretioniby a Frunke; Pipe, or other concavi- 
tie, is conveyed ſo-much'the more' violent, or 
better, by how! muetrir is longer, either in re- 
ſpect of theSight, Hearing, Water, Fire, &c.& 
the reaſon ſeems'ro hald in Cannons , becaulc 
inthoſe that arc lang; the-fire is retained a lon- 
ger time inthe:concavitie of the Piece; and ſo 
throwes 


* 
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throwes out the Bullet with more violence; and 
experience lets us ſee that taking Cannons of 
the ſame boare, but of diverſitie of length from 
$ foot to x2, that the Cannonof 9 foot long 
hath more force than that of 8 foot long , and 
10 morethan that of 9, and ſounto 12 foote 
of length. Now the ufuall Cannon carries 600 
Paces, ſome more , ſome lefle , yea ſome but 
200 Paces from the Piece, and may ſhoot into 
ſoft earth 15 or 17 foot, into ſand or earth 
which is Tooſe, 22 or 24 foot, and in firme 
ground, abont 10 or 12 foot, &c. | 
Ithath been ſeen lately in Germany, where 
there were made Picces from 8 foot long to 17 
foot of like boare , that ſhooting out ofany 
piece which was longer than 12 foot ; the force 
was diminiſhed , andthe more in length the 
Piece increaſeth, the leſſe his force was : there- 
fore the length ought to be in a meane meaſure, 
and it is often ſeene, the greater the Cannon is, 
by fo muck the ſerviee is greater : but to have 
it too long or too ſhort, is not convenient, but 
x meane proportion of length to be taken , 0- 
therwife the flame of the fire will be over-preſ- 
fed with Aire : whic hinders the motion in re- 


ſpe& of ſubſtance, and diſtance-of getting our. 
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PrxoBL# Mm. LXXKXIIII. 
Of prodigious progreſſion and multiplication, 


” of Creatures, Plants, Fruits, Numbers, 
Gold, Silver,c . when they are 
alwayes augmented by cer- 
taine proportion. 


H Erewe ſhall ſhew things no leſſe admira- 

ble, as recreative, and yet ſo certaine and 
eaſie to be demonſtrated, that there needs not 
but Multiplication only, to try each particular; 
and firſt, 


Of graines of Muſtard-ſeed. 

Pit , thereforeit is certaine that the increaſe 

of one graine of Muſtard-ſeed for 20. yeares 
ſpace, cannot be containgd within the viſible 
world , nay ifit were a hundred tithes greater 
than itis : and holding nothing beſides from 
the Centre of the earth even unto the firma- 
ment, but only ſmall grains of Muſtard-ſeed:; 
Now becauſe this ſeems but words , it muſt be 
proved by Art,as may be done in this wife , as 
ſuppoſe one Muſtard-ſeed ſowne to bring forth 
arree or branch , in each extendure of which 
might be a thouſand graines : bur we will ſup- 
pole onely a thouſand in the whole tree, and 
letus proceed to 2©yeares, every ſeed to bring 
forth vearely a thouſand graines,now multiply= 
ing alwayes by a thouſand,in leſle then 17 years 
you 
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you ſhall have to many graines which will ſur- 
paſſe the ſands, which are able to fill the whole 
firmanient: for following the ſuppoſition of 
Archimedes , and the moſt probable opinion of 
the greatneſs of the firmament which 7 ;cho Bra- 
he hath left us; the number of graines of ſand 
will bc ſufficiently expreſſed with 49 Ciphers , 
but the number of graines of Muſtard-teed ar 
the end of 17 yeares will have 52 Ciphers : and 
moreover, graines of Multard-ſeed , are farre 
greater than theſe of the ſands: it is therefore 
evident that at the ſeventeenth yeare , all the 
graines of Muſtard-ſeed which ſhall ſuceeffive-' 
ly ſpring|from one graine onely, cannot be con- 
tained within the limits of the whole firma- 
ment ; what ſhould it be then, if it ſhould be 
multiplied againe by a thouſand for the 18 
yeare : and that apgaine by a thouſand for every 
yeares increaſe untill you come to the 20 yeare, 


it's a thing as cleare as the day,thet ſuch a heap 


of Muſtard-ſeed would be a hundred thouſand 
times greater than the Earth: and bring onely 
but the increaſe of one graine in 20 yeares. 


| | Of Pigges. 
I Econdly , is it not a ſtrange propoſition , to 
ſay that the great Turke with all his Reve- 
Mes, is not able to maintaine for one yeares 
time, all the Pigges that a Sow may pigge with 
all-her tace,that1s,the increaſe with the increaſe 
unto 12 years : this ſeemes impoſſible, yer it is 


moſt rrue, for let us ſuppoſe and put, the caſe, 
N 2 that 
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that a Sow bring forth but 6, two Males , and 4 
Females, and that each Female ſhall bring forth 
as many every yeare , during the ſpace of 12 
yeares,at the end of the time there will be found 
above 3; millions of Pigges : now allowing a 
crowne for the maintenance of each Pigge for a 
yeare, (which is as little as may be , being but 
eare a halfe of a farthing allowance for each 
day;)there muſt be at the leaſt ſo many crownes 
to maintaine them,one a year, viz. 33 millions, 
which exceeds the Turkes revenue by much. 


Of graines of Carne. 


T Hirdly, it will make one aſtoniſhed to think 
that a graine of Corne , with his increaſe 
ſucceſſively for the ſpace of 12 yeares will pro- 
duce in grains 24414062500000 0000000, ' 
which 1s able to load almoſt al the creatures 

in the World. 4 
To open which , [et it be ſuppoſed that the 
firſt yeare one graine being ſowed brings forth 
50, (but ſometimes there is ſeen 70 , ſometimes 
100 fold )which graines ſowen the next yeare, 
every one to produce 50, and ſo conſequently 
the whole and increaſe to be ſowen every yeare, 
until 12 yeares be expired , there will be of in- 
creaſe the aforeſaid prodigious ſumme of 
graings, Vi4.2441 406 25000000000000, Which 
will makea cubical heap of 6258522 graines 
every way, Which is more thana cubicall body 
of 31 mules every way : forallowing 40 graines 
7 


' 
1 
) 
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in length to each foot, the Cube would be 
156463 foot every way : from which itis evi- 
dent that if there were two hundred thouſand 
Cities as great as Londen, allowing to each 3 
miles ſquare every way,and 200 foot in height, 
there would not be ſufficient roome to con- 
taine the aforeſaid quantitie of Corne: and ſup- 
poſe a buſhel of Corne were” equal unto two 
Cubicke feet, which might containe twenty 
hundred thouſand graines. then would there 
be 12207046 2500000. buſhells , and allowing 
30 buſhels to a Tunne,, it would be able to load 
8138020872 veſſels, which is more than 
eight thouſand one hundred and thirty eight 
millions , ſhip loadings of 500 Tunne to each 

ſhip a : quantity ſo great that the Sea is ſcarce 
able to beare , or the univerſal world able to 

finde veſſels to carry it. And if this Corne ſhould 

be valued at halfe acrown the buſhel,it would 
amount unto 15258807812500pounds fterling, 
which 1 think exceeds all the Treaſures of all 
the Princes, and of other particular men in the 
whole world : and is not this good husbandry 
to ſowe one grain of Corne ; and to continue it 
in ſowing, the increaſe only for 12 yeares to 
have ſo great a profit? 

Of the increaſe of Sheep. 


F Ourthly \ thoſe that have great flocksof 
Sheep may be quickly rich,if they would 
preſerve their Sheep without killing or ſelling 


of them: ſo that every Sheep produce one each 
N 3 yeare, 


— 
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yeare, forat the enc of 16 yeares,.100 Sheepe 
will multiply and increaſe unto 6553600,which 
is above 6 millions, 5 hundred 5 thouſand 
Sheep : now ſuppoling them worth but a crown 
apiece , it would amount unto 1638400 pounds 
ſterling, vvhich isabove 1 million 6 hundred 
38 thouſand pounds, a faire increaſe of one 
Sheep: and a large portion for a Childe if it 
ſhould be allotted, 


Of theincreaſe of Coa-fiſh, Carpes, &c. 


Pifbly, if there be any creatures in the vyorld 

that do abound vvith increaſe or fertilitie, 
it may be rightly attributed to fiſh ; for they in 
their kindes produce ſuch a great mu'titude of 
Eggs, and brings forth ſo many little ones, that 
if a preat part vyere not deſtroyed continually, 
wvithina ittle vyhile they *vvould fill all the 
Sea, Fonds, ard Rivers in the vyorld ; and it is 
ealie to ſhevv hovv it vvould come ſy to paſſe, 
onely by ſuppoſing them to increaſe without 
tzking or dettroying them for the ſpace of 10 
or 12 yeares: Laving regard to the ſoliditie of 
the Waters which are allotted for to lodge and 
containe theſe creatures, as their bounds and 
place ofreſt ro live in. "0 


Of the increaſe an1 multiplication of men. 


GIxthly, there are ſome that cannot conceive 
how itcan be that from eight perſons (which 


were 
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were ſaved after the deluge or Nsahs flood ) 
ſhould ſpring ſuch a world of people to begin 
a Monarchie under Nimrod , being but 200 
yeares after the flood, and that amongſt them 
ſhould be raiſed an army of two hundred thou- 
ſand fighting men : But it is eaſi y proved if 
vve take but one of the Chilaren of Noah, and 
ſuppoſe that a nevv generation of people begun 
at every 30 yeares, and that it be continued to 
the ſeventh generation vvhich is 200 yeares ; 
for then of oneonly family there vvould be pro- 
duced one hundred and eleven thouſand ſoules, 
three hundred and five to begin the vvorld : 
though in that time men lived longer,and vvere 
more capable of multiplication and increaſe : 
vvhich number ſpringing onely from a ſimp'e 
production of one yearly,vvould be farre great- 
er , if one man ſhould have many vvives,vvhich 
in ancient times they had : from vvhich it is al- 
ſo that the Children of //-ael, vvho came into 
Egypt but onely 70 ſou'es, yet after 210 yeares 
captivity,theycame forth vvith their hoſtes,that 
there vvere told ſix hundred thouſand fighting 
men, beſides old people, women a nd children; 
and he that ſhall ſeparate but one of the tami- 
lies of Zoſeph, it would be ſufficient to make up 
that number: how much more ſhould it be then 
if we ſhould adjoyne many families together ? 
Of the increa(e of numbers. 
Eventhly, what ſumme of money ſhall the 
City of London be worth, if it ſhould be ſold, 


and the money be paid in a yeare after this 
N 4 manner 
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manner : the firſt week to pay a pinne, the ſe- 
cond week 2 pinnes, the third week 4 pinnes, 
the fourth week 8 pinnes , the fifth week 16 
pinnes. and ſo doubling untill the 52 weeks, or 
the yeare be expired. 

lere one would think that the value of the 
pinnes would amount but to a ſmall matter, in 
compariſon of the Treaſures, or riches of the 
whole City : yet it is moſt probable that the 
number of pinnes would amount unto the ſum 
of 4519599628681215, andifwe ſhould al- 
low untoga quarter a hundred thouſand pinnes, 
the whole wouldcontain ninetie eight millions, 
foure hundred thouſand Tunne : which is able 
to load 45930 Shippes ofa thouſand Tunne a- 
piece : and if we ſhould allow a thouſaud pins 
fora penny , the ſumme of money would a- 
mount unto above eighteen thouland , eight 
hundred and thirty millionsof pounds ſterling, 
an high price to ſell a Citie at, yet certain, ac- 
cording to that firſt propoſed. Soif 40 Townes 
were ſold upon condition to give for rhe firſt a 
penny, for the ſecond 2 pence, for the third 4 
pence, &c. by doubling all the reſt unto the Jaſt, 
it would amount unto this number of pence, 
1099511627776 , Which in pounds is 458129 
$444, that is foure thouſand five hundred and 
foureſcore millions of pounds and more. 


of 
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Of aman that gathered up Apples, Stones, 
or ſuch like upon 4 6onaidion. 


F Lghtly,admir there were an hundred Apples, 

Stones, or ſuch like things that were plac'd 
in a ſtraight line or right forme, a Pace one 
from another, and a basket being placed a Pace 
from the firſt ; how many paces would there 
de made to, put all theſe Stones into the basket, 

fetching one by one?this would require near 
halfe a day to do it, for there would be made 
ten thouſand and ninety two paces before he 
ſhould gather them all up. 


Of Changes in Bells, in muſicall Inſtruments, 
tranſmutation of places , in numbers, 
letters, men or ſuch like. 


N [nethly, is it not an admirable thing ro con- 
fider how the skill of numbers doth eaſily 
furniſh us with the knowledge of myſterious 
and hidden things ? which ſimply looked into 
by others that are not verſed in Arithmetick, 
do preſent unto them a world of confuſion and 
difficultie. | 
Asin the firſt place , it is often debated a- 
mongſt our common Ringers, what number of 
Changes there might be made in 5,6,7,8, or 
more Bells : who tpend much time. to anſwer 
their owne doubts, entring often into a La- 
byrinth in the ſearch thereof : or if there were 


10 voyces, how many ſeverall notes might _ 
e? 


136 Mathematicall Recreation, 


be? Theſe are propoſitions of ſuch facility, that | 


a childe which can but multiply one number by 
another, may eaſily reſolve it, which is but only 
co multiply every number from the unite ſuc- 
ceſhvely in each others produR, unto the terme 
aſſigned : ſo the 6 number that is againſt 6 in 
the Table,is 720, and ſo many Changes may be 
made upon 6 Be//s,upon 5 there are 120,&c. 
In like manner againſt 10 in the Tableis 
3618800, that is, three millions , ſix hundred 
ewenty eight thouſand , eight hundred : which 
ſhews that 10 voices may have ſo many con- 
ſorts, each man keeping his owne note, but on- 
ly altering his place ; and ſo of ſtringed Inſtru- 
ments,and the Gamat may be varied accord- 
ing to which,anſwerable to the uumber againſt 
X, viz. 1124001075070399680000 notes,from 
which may be drawne this , or the like propoſi- 
tion, Suppoſe that 7 Schollers were taken out 
of a free Schoole to be ſent to an Univerſitie, 
there to be entertained in ſome ( o/edge at com- 
mons for a certaine ſumme of money , ſo that 
each of them have two meales daily , and no 
longer to continue there, then that ſitting all 
rogether upon one bench or forme at every 
meaie ,there might be a divers tranſmutation 
of place, of acconnt in ſome one of them, in 
compariſon of another , and never the whole 
company to be twice alike in ſituation : how 
long may the Steward entertaine them ? ( who 
being not skilled in this fetch may anſwere un- 


adviſedly. ) 1t is moſt certaine that there —_ be 
ve 
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Tire thouſand and forty ſeveral] \\ali 
rofitions or changings in the a\b|2 
Latings, which maks 14 years 6e|3 | 
time wanting 10 weeks and 2 4d 4 
; dayes. Hence from this 12045 
mutability of tranſmura- 7olf\6 
tion, it is no marvell tha 5ogolgi? | 
by 24 letters there ariſ- 403:0\h\8 
eth and is made ſuch 2628£0|5 
variety of languages 36288colk[10 


3 991680011 


6 2 2 70280800|n'13 

8 7 1758291200|0 T4 
130767436800c0o|p{1 5 
20922789888600\9|16 
that effet , and 3556875 37996000|1117 
alſo by the in. 640237568 3928000|s 18 
terchanging & 7216451379946 320co|r ” 
placing of} 243290275989264coco|a\zc 
letters a./ 310909579 57745440c08/w[21 
mongſt the/ 1724c01075 07039968c00c[x[22 
vowels, &/ 2585202472661919264ccce| j23 
amongſt /* 2044839742886062336e0cclz|24] 
themſelves maketh theſe ſyllables : vyhich Al- 
phabet of 24 letters may be varied ſo many 
times , viz. 62044859 3438860623360c00 
vvhich is fix hundred tvventy thouſand , foure 
hundred forty eight millions of millions of mil- 
lions five hundred ninety three thouſand, foure 
hundred thirty eight milions ofmilions,8 more. 
Noyv alloyving thata man may reade or 
ſpeak one hundred thouſand vyords in an houre 
which is tyvice more vyords than there are con- 


tained 


lables produceth 


4790 corel 2] 
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"  teinedin the Pſalmes of David, (a take top 
great for any man to do in fo ſhort & time ) 
and if there were foure thouſand fix hundred 
and fifty thouſand millions of men , they could 
not ſpeak theſe words ( according to the 
houtely proportion aforeſaid )in threeſcore and 
ten thouſand yeares ; which variation & tratif- 
mutation of letters , if they ſhould be written 
it bookes, allowing to each leaf 28000 words, 
(which is as many as poſſibly could be inſert. 
ed ,) and toeach book a reame or 20 quire of 
the largeſt znd thinneſt printing paper, fochar 
each book being about 1 5 inches long, 12 broad, 
arid 6 thick : the books chat wontld be made. 
of the tranſmuration of the 24 letters aforetaid, 
would be at leaſt 38778037089928788:; and 
if a Library ofa mile ſquare every way, of 50 
foot high , were made tocontaine 250 Galle- 
ries' of 20 foot broad apiece , it would con- 
taine foure hundred mill. ons of the ſaid books: 
{6 there muſt be to containe the reſt no leffe 
than 94945092 fuch Libraries; and if the books 
were extended over the ſurface of the Globe of 
che Earth,it would bea decuple covering unto 
ir: a thing ſeeming moſt incredible that 24 let- 
refs in their'tran{mutation ſhould produce ſuch 
a prodigious number; yet moſt certaine and in- 

fallible in compuration. 

| Of a Servant hired wpon cert aint 
conditions. 

A- Servant ſaid unto his Maſter , that he 


would dvvell vvith him all his life-time, F. 
- e 
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he would but onely lend him land to ſowe one 
graine of Corne with all his increaſe for 8 years 
time ; how think you of this bargaine? for if 
he had but a quarter of an inch of ground for 
each graine, and each graine to bring forth 
yearely of increaſe 40 graines , the whole ſum 
would amount unto, at the terme aforeſaid , 
655 3600000000 graines: and ſeeing that three 
thouſand and ſix hnndred millions of inches 
do but make one mile ſquare in the ſyperficies , 
it ſhall be able to receive foureteene' thouſand 
and foure hundred millions of graines, which is 
14490000000. - thus dividing the aforeſaid 
65 5.3600000000 , the-Quatient will be 455, 
and fo many ſquare miles of land muſt chere be 
to fowe the increafe.of one graine of Corne for 
8 yeares, which makes at the leaſt foure hun- 
dred and twenty thouſand Acres of land, which 
rated but at five flullings the Acre per eAuwnum, 
amounts unto one hundred thouſand pound ; 
which is ewelve thouſand and five- hundred 
pound a yeare, to be continued for 8 yeares ; 
a pretty pay for a Maſters Servant 8 yeares ſer- 
Vice, | 
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PROBLEM. LXXXV. 


of Forntaines , Hydriatiquer, Machinecke, 
and other experiments upon water, or 
ether liquor. 


I. Firſt how to make Water at the fort of « mount- 
ane to aſcend to the top of it , ana ſo u9 de+ 
ſeend on the other fide? 


T'O do this there muſt be « Pipe of lead, 
© Which may came from the fountaine A, to 
the top of the Monntaine B; and ſo to deſcend 
on'the other ſide a little lower then the Foun- 
Laine, aSat C. then make a hole in the Pipe at 
ety the top of the Moun- 
_- ..._., gaine, as at B, and 

- ,  *». ſtop the end of the 

-> 7. Pipe at A and C;and 

+1,» All- this Pipe. at B 

&, -  ,\ with water: & cloſe 

- it very carefully a- 

"gaine at B, that no 

" Faire get in: then un- 

->: #ftop the end at 4, & 

at C ; then will the 

water perpetually ranne up the hill, and de- 
ſcend on the other ſide, which is an invention 
of great conſequence to furniſh Villages , that 
want water, + | 
. - a 2. Secondly, 
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2. Secondly , how to know What Wine or other l:quor 
there is i, a veſſel without opening the bungs 
hole , and wit hout making any other hole, 
thanthat by which it runnes \ _ 
ont at the top? 


N this problem there is nothing but to take 

a bowed pipeof Glafle , and pur it into the 
fucets hole, and ſtopping it+ cloſe about : for 
then youſhall ſee the wine or liquor to aſcend 
In this Pipe, untill it be juſt even with the liquor 
in the veſſel; by which a man may fill the veſ- 
ſel, or put more into it : and ſo if need were, 
one may empty one veſlel into another wichour 
opening the bung-hole. | 


3. Thirdly , how is it that it is ſaid that 4 veſſel 
holds more Water being placed at the foot of a 
Mountaine, than fkanding upon 
£ the top of it ? 

F His isa thing moſt certaine, becauſe that 
water and all other liquor diſpoſeth it ſelfe 
ſphericaliy about the Centre of the earth; and 
by how much the veſlel is nearer the Ceatre,by 
ſo ,much the more the ſurface of the water 
makes a leſſer ſphere, and therefore eyery part 
more gibbous or ſwelling,than the like part in a 
greater ſphere: and therefore whenthe ſame 
veſſell is farther from the Centre of the earch, 
the ſurface of the water makes a greater ſphere, 
and therefore leſle gibbews, or ſwelling over = 
—_ ' vellch 
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yeſſell : from whence it is evident that a veſſel! 
near the Centre of the Earth holds more water 
than that which is farther remote from it ; and 
ſo conſequently a veſſel placed at the bottome 
of the Mountaine holds more water , than be- 
ing placed onthe top of the Mountaine. Firſt, 
therefore one may conclude , that one and the 
e313 01: : -, — fame veſlet will al- 
4/, .  wayes hold more': by 
| 4... howmnch irisnearer 
. the Centre' of the 
earth. Secondiy, if g 
veſſell be very neare 
; 1 4 Ya: Centre of the 
FF 1 earth, there will be 
y- more water above 
- — {the brims of it, than 
oy mar 2/pa4 *--there is within the 
yeſſel- Thirdly ,' a 
| veſſel full of water 
commiog to the Centre wil ſpherically increale, 
and by lictle and little leave the, veſſel ; and 
paſſing the Centre, the veſſel will be all emp- 
tied. Fourthly, onecannat carry a Paile of Wa 
rerfrom a low place ta higher , ,but it will 
more and morerug out and over , becauſe that 
in aſcending it lies mare levell, but deſcending 
it fwets.and becomes mare gibboug. | 
4. Fotrthly, to condutt water from the top of one 
* Mountgine, ts the top of another - 
A 34dmir on the rop of a Mountaine there 
is a ſpring, and at the toppe of the other 
Moun- 


re p 
" 4 
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Mountains there ate” Inhabitants. which want 
water: now to makea bridge from-one Mount- 
aine t6-another , were difficulcand-coo- great a 
charge ; by way of Pipes it is eafie and: of no 
great price : for ifat" rhe ſpring: on the-top of 
the Mountaine be placed a Pipe, to deſcend in- 
to the'valley , andaſcendto the other Mount- 
laine , the water willrunne naturally, and con- 
tinually, provided that the ſpring beſomewhar 
=. com than the paſſage of the water at the 1n- 
habitants. pee? 


5: Fifthly, of « fine Fountaine whichiſpants water 
g fs h , and with great violence 
| 2 twr ring of a (och; 


Lt there be a vefſell as 4 B, made cloſe in 

all his'parts, in:the middle of which let (C 
Dbe a Pipe open at D neare the bottome , and 
then with.a Squirt fquirt in che water at C, 
ſtopped above by the cock or faucet C , vvith 
as great yiolence as poſſible you can; and turne 
the cock'immediatly. | 
Novyv there being an 
indifferent quantity. {NOK 
of waer'and aire in 59 --v6 
the veſſel, the vvater”, | '4 
keeps it' ſelfe in the | 
bottome , and the; \| 
are Which | vvas1; 
greatly preſſed ,fecks | 
for rgore place , that 
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turning the Cock the water iſſueth forth at the 
Pipe , and flyes very bigh, and chat eſpecially if- 
the veſlell be a lictle heated : ſome make uſe of 
this for an Ewer to waſh. hands withall , and 
rherefore putting a moveable Pipe above-(, 
ſuch as the figure ſheweth : which the water 
m 1 _- to- turne-very quick , pleaſurable to 
old. | 


6. Sixtly, of Archimedes ſcrew, which makes 

| water aſcend by deſcending. 2; 
T'7 is nothing elſe buta Cylinder , about 
:K the which is a Pipe in form of a ſcrew,and 
when one turnes it , the water deſcends alwayes 
in reſpe& of the Pipe : for it. paſſeth from one 
parr which is higher to that which is lower,and 
atthe end of the Engine the water. is' found 
higher than it was at the ſpring. This great En- 
giner admirablein all Mathematicall Arts in- 
vented this Inftrument'to. waſh King Hiereies 
great veſlells,as ſome 
dg. © ©. Authors 'faye,, alſo 
; we ito water the fields 
LIZ ! of Egypt, as Diode 
ACh, ' 7444 witneſſeth.: and 
E- => | Cardenus reporteth 
. +» that a Citizen of 
pos Milan baving made 
the: like _ Engine , 

thinking himſelfe to be the firſt inventer , con- 
= uch exceeding joy,that he be came mad, 
oll. 2. - F 
Againe a thing may aſcend by deſcending » 

i 
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if a ſpiral line be made having many circulations 
or reyolutions ; the: laſt being alwayes leſ- 


fer chan the firſt, yer higher than the Plaine ſup- 


poſed it is moſt gertaine that then putting a 
ballinto it,and turningrhe ſpiral! line fo, that 
the firft circulation may be” perpendicular , or 
touch'alwayes the ſuppoſed Plain: the ball ſhall 
in deſcending contimually aſcend , uarill at, laſt 
it come to the higheſt part of the ſprirall line , & 
ſo fall ont, And hereeſpecially may he noted, 
that a moving body as water; ora Bullet, or 
fach like, will never aſcend if the Helicall re- 
volation of the ſcrew be: not inclining to the 
Harizon : ſo that according to this inchnation 
theballor liquor , may deſcend alwayesby a 
continual{ motion and revolution. And this ex- 
periment may be more uſefull , naturally made 
with a'thred of 'ron,or Latine turned or bow- 
ed Befically about a' Cylinder , with ſome di- 
ſtin&{on bf diſtances between the . Heli-e; , for 
ther! having drawn out the Cylinder,or having 
hung or.tyed ſome weight atit in ſuch ſorr,thar 
the water may cafily drop it one lift up the ſaid 
thred Uno Helices or revolutions, notwichſtan- 
ding wilt remaine inclining to the Horizon,and 
then turning it'about forward, the ſaid weight 
will afcend, but backward it will deſcend. Now 
if the revolutions be'/alike , and of equallity a- 
mongſftheinſelves, and the whirling or turn- 
ing tnotion be quicke;the ſight vill be ſo de- 
ceived; that producing the a&ion ic vvill ſeeme 
fo the'-{gnorant no leffe than a Miracle. 

O 2 7. Sevens 
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7. Sevemhly, of anctherfine Foxntaine 
of pleaſnre. 


His isan Engine that hath two wheeles 
with Cogges, orteeth as A B, which are 
placed within an Ovall C D, inſuch ſort, that 
the teeth of the one,may enter into the notches 
of the other ; but ſo juſt that neither aire, nor 
water may enter into the Ovall coffer, either 
the middle or by the fides , for the wheele m 
joyhe ſo neare to the ſides of the coffer ; that 
there be-no vacuitie : to thisthere is an axeltree 
bees TIRE with k _ = 
/ | 8. x. . each wheele,, forthat 
4 Ty ESR < , they may be turned, 
m D W&@&#P 7 an pas turned, 
WY _— Vion _ | es 0- 
» BALI SE ther wheele that is 
= fa / ESE: oppoſite : by which 
——_ _w_—_T motion the aire that 
_ . :1S5;n ZE, & the water 
20247 oh that is carried by the 
hollow of the wheeles of each ſide,by continu- 
all morioti,is conſtrained to mount and flie out 
by.the funnell F: now t0 make the water runne 
what Way one would haveit, there may be ap- 
plied upon the top ofthe Pipe F, two other 
moveable Pjpes inſerted one within another ; 
as the figure ſheweth, But here note,thar there 
may acrue ſome inconveniency inthis Machine 
ſeeing that by quick tpxning the, Cogges 


or © 


San dd An EE ER. I.E HE © ES of wo 


AMathematicall Recreation. 157 


or teeth of the wheeles running one againſt ar.- 
other , may neare break them, and ſo give 
way to the aire to enter in , which being vio- 
lently incloſed vvill eſcape to occupie the place 
of the vvater , vvhoſe vveight makes it ſo quick: 
hovyſoever, if this Machine be curiouſly made 
as an able vvorkeman may eaſily do , it isa 
moſt ſovereigne Engine,to caſt vvater high and 
farre off for to quench fires. And to have itto 
raine-t0a place aſſigned, accommodate a ſocker 
having a Pipe atthe middle, vvhich may point 
toyyards the place being ſet at the top thereof, 
and..ſo having great diſcretion in turning the 
Axis of the vvheele, itmay vvork exceeding 
vvelland continue long. 
8, Exghtly, of 4 fine watering pot 
or gardens. | 
J His may be wade in forme of a Bottle ac» 
cording to the laſt figure or ſuch like, ha» 
vingatthe bottome many ſmall holes, and at 
the neck of it another hole ſomevyhat greater 
thanthoſe at the bottome , vvhich hole at the 
top you muſt unſtop vvhen you vvould fill this 
vvatering pot, for then it is nothing but putting 
the lovver end into a paile of vvater , for ſo ir 
vvillfill it ſelfe by degrees : and being full, pur 
your thumb on the hole atthe neck to ſtop it, 
for then may youcarry it from place to place, 
and'it vvill not ſenfibly runne out , ſom: + 
thing it vvill, and all in time(if it vvere never (o 
clofe ſtopped) contraryto the ancient tenetin 
Philoſophy, thataire will not penetrate. 
O 3 9.Nin thly 
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g9- N inthly, how eaſily to Hake wine out of a 
veſſel at the buug-bole, without piercing of 
a hole i in the "wveſſed?- * 


N this there is no need but to have a Cane or 

' Pipe of Glafle or ſuch like, one of the ends of 
which may be cloſed up almoſt , leaving fome 
ſmall hole at the end ; for then if that *end: be 
fr ir into the _ at the bung-hole , the whole 
.,,"Cane' of "Pipe will 
=7 be filled by litcle and 

7 ficcte; and once being 
35 ful} , ſtop the other 
= end which is without 
5 =--{ andthen pul: out the 
RY Cane or Yipe, ſo will 
I WJ ie be ful of wine,then 
= "25 dpening a Hirtle the 

topabove, you"may 
fil a Glaſſe or other Por with it, for asthe 
W:ne1ſlueth ovt , the aire commeth into the 
Cane or7ipet tO tu pply oe 


20.7, cuthly, how te meaſure irregular bodies 
| u help of Water: 4 a 


Orme throw i inthe body or magrirude, into a 

veſſelt , and keep that: whic fAoweth out 
over, ſaying. it is a :war £5 cqual to the thing ca 
into the water; bet 1: 19more peater this way. 


to - poure into a veſſel} ſuch a quantity On, 
ich 
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which may be thought ſufficient to cover the 
body or magnitude., and make a marke -how 
high the water is in the veflell , then poure ouc 
all chis water intoanother veſlel| , and let the 
body or magnitude be placed into the firſt veſlel; 
then pourein water from the ſecond vyeſlell, 
until itaſcend unto the former marke 'made in 
the firſt veſſell,ſo the vvater vvhich remaines in 
the ſecond veſlel is equall to the body or magni- 
cude put into the water : buthere note that 
this is not exaR or free from error, yet nearer 
thetruth than any Geometrician can otherwiſe 
poſſibly meaſure, and theſe bod ies thatare not 
ſofull of pores are more truly meaſured this 


way, than others are. 


Ii. To fonde the weight of water. 
Eeing that ;+ part of an ounce weight, 


© makes a cubicall inch of water : and every 
pound weight Havergepoize makes 27 cubicall 
inches, _ 2 fere, and that 7 Gallons and a 
halfe wine meaſure makes a foot cubicall, itis+ - 
caſte by inverſion, that knowing the quantity 
ofa veſlel in Gaftons , to finde his content in 
cubicall feet or weight : and that late famous 
Geometrician Maſter Brigs found a cybical foot 
of vvater to vveigh neare 62 pound vveight 
Haverdepoize Butthe late learned Sixeon Stevin' 
found a cubicall foot of vvater to vveigh 65 
pound, vvhich difference may-ariſe from the in- 
equalitie of vvater; for ſome vyaters are more 
ponderous than others, and ſome difference 


O 4 may 
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maybe from the weight of a pound , and the 
meaſure ofa foot :'thus'the weight and -quan- 
titie of a ſolid foot Tertled, it is eafie for. Arith- 
meticiars to give.the contents of veſlells orbo- 
dies which containe liquids. 


12. To finde thecharge that 4 veſſell may carry 

| as Shippes, Boates,or ſuch like. 4 
'J His is generally conceived , thata veſlell 

may carry as\much - weight as that- water 
weigheth ,, which is equallunto the veſlell in 
bizreſle,in abating onely the weight of the veſ- 
ſell : we ſee that a barrtl,of wine or water caſt 
tnto the water , will not ſink to the bottome , 
bur ſwim eaſily, and ifa ſhip had not Iron 
and other ponderoſities in it,it might ſwim full 
of water without ſinking?: in the ſame manner 
if the veſſell were loaden with lead, ſo much 
ſhould the watrer weigh® thence iris that Mar- 
riners ca}{*Shippes of 5o thouſand Tunnes, be- 
cauſe they may containe -one-or two'thouſand 
 Tunne , and 10 conſequently carry as:much. 


13. How cemesit that a Shippe having ſafely ſayl- 
ed in the vaſt Ocean , and berng come 
$1torhe Port or harbour without any 
' "tempeſt will ſink down right? = 


T Heccauſe of this is that a veſſel maycarrY 
moreupon ſome kinde of water than upon 
other ; now:the water ofthe Sea is thickerand 
heavier than:that of Rivers,Wels,or Mey 
y *- a 6 , Bu ' _ there- 
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therefore the loading -of a veſlel{ which is ac- 
counted ſufficient in the Sea, becomes too great 
in the hurbour or ſweet water. Now ſome 
think-that'-it is the depth of the water thac 
makes veſſells more eaſie co ſwmimme , but it is 
anabnſe ; For if the loading ofa Ship be no 
heavier than the water that would occupie that 
place, the Ship ſhould as eaſily ſwim upon that 
water , a$iif it did ſwim upon a thouſand FA 
thom deep of water, andaf the vvater be po 
thicker than a leafe of paper , and © þ ce but 
an ounce under a heavy body, it vvill ſupport ar, 
as vvellas if the vvater under it vveighed ten 
thouſand pound vveight : hence it.is if there he 
a veſſel capable of a little more thana thouſand 
pound-vveight of vvater , you may put into this 
veſlella piece of vvood, vvhich ſhall vveigh a 
thouſand:-pound vyeight ; (bur lighter in his 
kinde'than-the like of magnitude of vvater: ) far 
then-pouring in but aquart.of vvater or a very 
little quantitie of vvater , the vvood yvillſvvim 
on the top of it, (provided that the vyood to 

not the ſides of the veſlell:) vvhich is a fine ex- 
periment, and ſeems admirable in the perform- 
ance. 


14. How a groſſe body of mettle may. 
| wimme upon the water? 
TY: is done by extending the mettle into © 
thin Plate, to make it hollovy in forme of 
a veſſel ; ſo that the greatneſle of the veſlell 
which the aire yvith it containeth , be equal to 
| T ROY | the 
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the magnitude of che.vvater,vvhich vveighes as 
much as it, for all bodies may ſyvim vvithour 
ſinking,ifthey occupie the place of vvater equal 
in rveightuntothem,as if it vveighed 12 pound 
it muſt have the piace of 12 pound of vvater: 
hence itis that vve ſee floating upon the vvarter 
great veſſels of Copper or Braſſe , vrhen they 
arc hollovy in forme of a Caldron. [And how 
can it be otherwiſe conceived of lflandsin the 
Sea that ſwim and float ? is it not w_ they are 
hollow and {ome part like unto a Boat, or that 
their earth is very light and ſpongeous, or ha- 
ving many concavities inthe body of it,or much 
wood within it? <= 5 STARE b- 

And it would be- a propoſition to 
ſhew how much every ide of metall'ſhould 
be inlarged, ro make it ſwitm upon the 'water : 
which doth depend upon the / proportion that 
is between the vveight of the vvater':and each 
metal, Novy the proportion that is betvyeene 
metalls and water of equalt magnitude,;accord- 
ing co ſome Authors,is as followeth. 

WF | K Gola. £187 3 
A magnitude of 10 pound \ Lead. 116; 
weight of water will require ;Si/ver. 104 


for the like magnitude of NC opper. 91 
| (7 ron. 81 
\T anne+ 75 


From which is inferred,that to make a piece 
of Copper of : o pound weight ro ſwimme, it 
muſt be ſo made hollow, that it may hold 9 
times that weight of water and ſomewhat 


more, that is to ſay,91 pound: ſeeing that Cop- 
per 
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per and water of like magnitudes in their pon- 
derofities, are as before; as .o to gr. 
I5. How to weigh the lightneſſe of the aire? 
PEace a' Ballance of wood turned upſide 
downe into the water, that ſo itmay ſwim, 

then let water be ineloſed within ſome body , as 
within a Bladder or ſuch like, and ſuppoſe that 
ſach a quantitie of aire ſhould weigh one 
pound, place it ander one of the Ballances, and 
plate under the other as much weighe of light- 
neſſe as may. counter-ballance and keep the 
other Ballance that it riſe not out of hos water: 
by which you ſhall ſee how much the lightneſle 


ithout any Ballance do this ; ; take a 
apy hollow veſſell.,or that which is Cylin- 


drica \ which may ſwimme on the water, and 


as it nketh by x Hoa of weights ypon it, 
mar] vil if; for chen if = vyould ex- 


amine th Eve bro body , you have no- 
rip to do bit ide Þ into this roy and 


hovy leepi it ticked: for ſo many pound 
it weights a, _Yieights put i in d & oa it 
fo to ſinke, F 0 = F dy : 
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16. Being given a body , to marke it about, 
and foew ti wuch of it Will ſinks the 
water , or [win gbove the water. 


His is done by knovving the vveight of the 
body which is given , and the quantity of 
vyater , yyhich vveighes as much as that body; 
for then certainly it vvill fink ſo deep, untill it 
oceupieth the place of that quantitie of vvater- 


17. To finde how mwch feverall wettle or 
ether hodzes doe meigh leſſe in the water 


than in the aire: 


| Ake a Ballance,& wy (as for exam le 
T; pound of Rr Fat) or ropli ) 


the aire, ſo.itthang in <qxz/i ierred enar, 
to-che vyater, take the rune y of Gol 
Silver,Lgag,or Stone, and 1et.it fy dovvne 
into ic, and.,youſhall.ſee that you ſhall need a 
leſſe -counterpoile in the other Balance to 
counter-ballagce it. ;. vyherefore all ſolids or 
bodies vveigh leſſe in the yvater than ipthe aire, 
and ſo much the leſſe it vvill be , by hovy much 
the yvater is groſſe*and thick , becauſe the 
vveighrt findes a greater reliſtance,and therefore 
the vvater ſupports more than aire;and further, 
becauſe the vvater by the 'ponderoſitie is dif- 
pleaſed, and ſo ſtrives to be there againe , preſ- 
ſing to it, by reaſon of the other vvaters that 


are about it , according” to the proportion of 
| his 


* - 
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bis weight- Archimedes 'demonſirateth , thar 
all bodies weigh lefl& in che water (or in like 
Fee how much they occupie ptace: and if 
the water weigh a pound weight , the magni- 
tude inthe water ſhall weigh a pound leſle than 
ia the zire. 4 


- Now by-knowlag the -proportion of - water 


and mettles,it is found that Gold loſeth in the 
water the 19 part of his'weight , Copper the 
9 part, Quickſilver-the +5 part, Lead the 12 
part, Silver the 10 part , Iron the $ part, Tinne 
the 7 part and alittle more : whetefore in ma- 
terialland abſolute weight, Gold in reſpe&t of 
the water thatit occupieth weigheth 18, and } 
times heavier than the like quantitic of water, 
that is,as 18; to the' Quickſilver 15 times, Lead 
It and }, Silver 10 and ;, Copper 9 and ;,, Iron 
$and; ,and Tinne $ and;. Contrarily in re- 
ſpe& of preatneſle, if the water beas heavy 
as the Gold , then is the water almoſt 19 times 
reatet than the magnitude of the Gold , and 
0 may you judge ofthe rel. 


18. How is it that a baſlante having like weight us 
each ſcale, and hanging - in #quilibrio in the 
aire , being placed another place, (with- 
ont removing any weight) it ſhall ceaſe 
to hang in quilibrio ſenſeb/y: yea 
| by a great difference of weight? 
THis is caſie to be- reſolved by conſidering 


different .mettles /, which though they 
weigh 
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vveigh equall in the aire, yet inthe vydter there 
vvill-be an apparant difference ; as ſuppoſeſo 
thatin the ſcale of cachBallance be. | placed 18 
pound vveight, of ſeveral mttalls ;; the one 
Gold.;and he other Copper ; . yvhich being in 
equilibrioin the aire, placed in the vvgter, wvill 
not hang ſo , becauſe -chat- che Gold. Joſ eth 
neare the 18 ot - his meight;vefach is about 
1 pound, and the Coppet loſech buthis'9 - part, 
vvhich is.2 pound : vvherefore the Gold inthe 
vvater vveigheth bur, 17 pound,and the Copper 
16 pound, vvhich is a difference maſt. ſenſible 
to confirme that point. | bes 
19. Tofrew what waters are beavier one than 
Hyficians have an-eſpeciall' reſpe& unto 
this, judging chat , vvatet vvhich is lighteſt 
is moſt healthfall and medicinall for the body , 
& Sea-men knovy that the heavieſt, vvaters do 
beare moſt, and it is kriovvtie vvhich water is 
heavieſt thus. Take a piece of wax, arid'faſten 
Lead unto it,or ſome ſuch ike thing that it may 
bur preciſely (wimme,for.then it is equal: to the 
like magnitude of water, then pur it into ano- 
ther veſſe{l which hath contrary water and if it 
finke, then is that water lighter than the other: 
bur if ir ſinke riot ſo deep , then it argueth the 
water to be heavier or 'more grofſer than the 
firſt water, or one may take'a piece of vvood, 
and marke the quantitie of finking/ of it into 
feverall! waters ; by vvhich you may judge 
ye vyhich 


| 
| 
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which is-lighteſt or heavieſt , for in that which 
it ſinkes moſt, chat is infallibly the lighteſt,and 
ſocontrarily. 
20. How to make 4 Porind of water weigh as much 
* 4 IC,20,:0,00 a hundred und of Leaa; 

' "way ar much i athou(and, or tex 


les. Phouſand pound werght? 


His 'propoſition ſeems very impoſſible ; 
& yet water mcloſed-in a veſſel! , being con- 
ſtrained to dilate itſelfe , doth weigh ſo:much 
as though there were in” the concavitie: of it a 
folid body of water. (tr ethane 1, 
There are many wayes to experiment this / 
propoſition, bur toverifie it, -it may;be ſuffici- 
ent to produce two excellent ones onely4 which: 
had they! not been really ' ated, little credit 
might have been given -unto it» :.. + | 
The firſt way is thus . Take a Magnitude: 
which takes up as much place asa hundred ora 
thouſand pound of water, and ſuppoſe thatir 
were tied to ſome thing that it may hang in the 
aire ; then make -a Ballance that one of the 
ſcales may inviron it , yet ſo that.it touch not 
the ſides of it ; but leave ſpace enough for one 
pound of water: then'having placed'zoo pound 
weight inthe other. ſcale:, throw in the water 
about the Magnitude , ſo that one pound of 
water ſhallweigh downe the hundred pound in 
the other Ballance. 
The fecond vvay is pet more admirable : take 


a corfmon Ballance that is capable to receive 
IC 


Recreation, 
10 or '20' pound of 
water, then' pur imo 
a, it a magnitude which 
414A We |. may take up.the place 
- 1 LIL} of 9 or 19 pound of 
8:1; water , which muſt 
W> <2. be hung ac ſome Iron 
A /- or beame which is 
| dg placed ina wall ; fo 
; +1. +=. 'that it hang -quiet: 
(now' it is not material whether the magaitude 
be hollow or maſſie) ſo that it touch.:not. the 
Ballance in which it is put , for then. having put 
the Lead or weight into the other. Ballance, 
poure'ina pound of water into the Ballance 
where theimagaitadeidcod you (oP poet 
this one pound of water ſhall counterpoiſe the 
10 or 20 pound of Lead which is ſetin the 0- 
ther Baltlance. | 
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Of ſundyy Qneſtiont of eArithmetick,, and 
4 —_ of the number of ſands. 
] may be ſaid incontinent , that to undertake 
A chis were impoſſible , either to number the 
Sands of Lyt5a , or the Sands of the Sea ; and 
it vas this that the Poets ſung, and that yyhich 
the yulgarbelecyes ;nay , that vvhich long a- 
£0 certaine Philoſophers to Gelon King of 24 
/ 
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ly reported, that the graines of ſand ,vyere in- 
numerable.;.ButI anfyvere vvith Archimedes , 
that nc only one may number thoſe yvhich are 
kt he. order and abour the Sea ; butthoſe 
which are able'to fill the vrhole vyorld,if there 
yvere nothing elſe but ſand ; and the graines of 
ſands admurted to be ſo ſmall,that 10 may make 
but. oge graiue of Poppy: forat the etid of. the 
his ae need not to expreſſe them , but 


Ov own 70 =» 


this number 30840979456, and 35 Ciphers at 
the ed.0 its Clavins and Archimedes make it 
ſomeyvhat more ; becauſe they make 4 preatet 
firmament than Ticho Brabe doth ; andif they 
augme tthe Vniverle, it is ealle forus to aug- 
ment the'nuinber , and declare affuredly how 
mary, graines of ſand there are requiſite to fill 
a yvorld , in-compariſon that our viſible 
vvorld vyere but as one praine of ſand, an a- 
tome or a.point; for there is nothing to do+ut 
to multiply the mimbetr by ic ſelfe , vyhich vvill 
amount ro ninety. places, vvhereoftyventie are 
theſe, 9514379813491095 5936, and 70 Ci- 
phers Fi: the end of it: vvhich amonnts to a 
moſt prodigions number,and is eaſily ftipputa- 
ted; for ſuppoſing that a graine of Poppy doth 
tontaine, 10 graines of ſand, thete is nothing 
but to compare that little bovvle of a graine of 
Poppy ,vvith a bovvle of an inch or . of a foot, 
& that to be compared yvith that of the earth, 
and then-that of the earth vvith that o the 
firtngment;and fg of the reſt, 

_ 2.Divers 
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2. Divers metalls being melted together 19 one 
. body, to finde the mixture of then.” 
T His wat a notabſe invention of Archimedes, 
_ related by Uitrrivixe, in his ArchiteRture, 
where he reporteth that. the. Gold-ſmith which 
King Hier 1mplo; ed: for the making, of the 
Golden Crowne , which was to be dedicated 
tothe gods , had ſtoken parr of ir; and'thixed 
Silver in the place of ic: the King ſdfpicious 
of the work propoſed itto: Archimedes.; if by 
Art hecoul4 diſcover without breaking” of the 
Crowne, if there had been made mixture'6f an 
other metall with the Gold: The way whic 
he found out was by bathing himſelfe [Rivas he 
encred into the veſlell of water, ( in which he 
bached himſelfe ) fo the water aſcended or flew 
out overit, and ashe pulled out his body the 
wager deſcended : from which he gathiered that 
if a Bowle of pure Gold, Silver, or other metall 
were caſt into a veflell of water, the water pro- 
portionally according to thething caſt it would 
aicend ; and ſo by way of Arithmetick the que- 
ſtion lay open to be relolyed : who being ſo in- 
tenlively taken with the invention , leapes out 
of the Bath all naked, crying as a man tran. 
ported, / have found, kave found, and ſo diſco- 
vered it. | «& CO II 
Now ſome ſay that he took two Maſſes, the 
one of pure Gold,and the. other of pure Silver; 
each equallto the weight.of the Crowne, and 


therefore unequall in magnitude or greatneſle; 
| and 
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and then knowi the ſeverall quantities of wa- 


rec which was anſwerable to the Crown , and 
the ſeverall Maſſes , be ſubcilly colleFed, , that 
if the Ctowne occugied more place within the 
water than the Maſſe of Gold did: it, appeared 
that "there was Silyer of other, metall melted, 
with it; Now by the rule of poſition , ſuppoſe 
that each of the thred Males weighed 18pound 
afffee, hg that the Maſſe of Gold did occupie 
e place of one pound.of water, that of pIDYE 
a pound and a halfe,and the Crown ohe pounc 
and'a quarter only : then thus he might operate 
che Maſe of Silver which weighed, 18 pounds, 
caft into che WAEE (2 caſt out halfe a pound, 
of water more then the, Maſſe of Gold, which 
weighed 18 pound, and the Crowne which 
weighed” alſo 18 pound, being. put intoa. 
vefleff full of water, threw out more water than, 
the Maſſe of Gold by aquarterof a ppund,(be= 
cauſe'of mixt nietall whichWas 1nit; J , there-, 
fore by the rule of proportion, if halfe a, pound, 
of warer ( the excelle..) be anſwerable. £o. 18, 
pound of Silver , 0ne quarter of a pound of ex-, 
cefle ſhall be anlwerable to g pqund of Silver, 
and ſo much was mix&d inthe Crowne.  _ . 
Some judge the way to be more facill by. 
weighing the Crowne firſt in the aire , then in. 
the water ; in the aire it weighed 18 pound, and 
ifit were pure Gold , in the water it.,would 
weigh but 17 pound ; ifit were Copper it 
would weigh but 16 pound ; but becauſe vve 
vill ſuppoſe that Gold and Copper is mixed 
rogether, jt vvill vveigh leſſe then 17 pound, 
P 3 yet 
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yet more than 16 pound, and that according to. 
Ly 


e proportion mixed : ler,ir then be ſuppoſed 
chat it vveighed'in the vyater 165 pound and 3 
uvarters, theh might one"ſay by proportion, if 
e diffetetice of one Sotind of loſſe, (vyhich is 
betvveen 16 and 17) be anſvyerable to1g 
pound, to vvhat ſhall one quarter of difference 
be anſvverable to, vvhich is becyveen 17 and 
16 2,and it vvilibe 4 pound atid a halfe; and ſo 
much Coppet vvas mixed Vvith the, Gold., 
"Many men have delivered ſundry vvayes to 
reſolve chis propoſition ſince . Archimears in- 
vention ang ic vvere tedious to relate the diver- 
1... ones: 1 oY 


: Baptiſta Binzdifl us amongſt his Arithmeti- 
Call T hearemes, delivers his vvay thus: if a Mafle 
of Gold of equizil'bigneſſe'to the Crovvne did 
vveigh 20'p0und,and another of Silver ata ca- 
pacity or bigneſfe at pleaſure , as ſuppoſe did 
vveigh 12 potmd,the Crovyne or the mixt body 
would vveigh'tttore than the Silver, and leſſer 
than the Gold; ſuppoſe it vveighed 16 pound 
vyhich' is 4 povnd lefſe than the Gold by 8 
pound, then may one ſay;, if 8 pound of differ- 
ence come from 1z pound of Silver , from 


vvhence comes 4 pound yyhich vvill be6 pound 
and ſo much Silver vvas mixed in it, &c. 
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3. Three neen bought 4 quantitie of wine, each paid 
alikg 4nd each was to have alike ; it bappened at 

the Laſt partition thatthere were 21. Bavrells, of 

which 7 were full,7 halfe full, «nd 7.cmpty, 
how muſt they ſhare the wine and 
veſſels,that each have as imany 

weſfſells gne as another, 

& as much Wine one © © 

a another? 


: & a P 


T His may be anſwered two wayes as follow- 
eth, and theſe numbers 2,2,3,or 3,3,7, ma 
ſerve for direQion , and ſignifies that the firſk 
perſon” ought to have 3 Barrells fall, and as 
many empty ones,and one which is halfe ful; 
ſo he ſhall have 7 veſſelis and 3 Barrels, and a 
halfe of liquor ; and one ofthe other ſhall in 
like manner have as much, ſo there will remaine 
for the third man 1 Barrell full, 5 which are 
halfe full;and r empty, and ſoevery one ſhall 
have alike both in veſſells and wine. And ge- 
nerally to anſwer ſuch queſtions, divide the 
number of veſlells by the number of perſons , 
andif the Quotient be not an intire number,the 
queſtion is impoſſible; but when it is an intire 
number, there muſt be made as many parts as 
there are 3 perſons, ſeeing that each parr is leſle 
than the halfe of the ſaid Quotient : as divid- 
ing 21 by 3 there comes 7 for the Quotient, 
which may be parted in theſe three parts, 2,2, 2, 
or 3,3; 1, cach of which being leſle than ha.fe 


of 7 
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| a wall of 16 foot high, the Sto be 7 pultrd 

cut 6 frat from the wall upon the peve-, 

'mett\how mach bath the top of © : 

the Ladder deſcended * ? | 

He anfvveris, 2 foot : for by The 0Y.25 | 

” rulethe ſquare of D'Z, the Hypothenuſal is 

| quall ro the ſquare I} 

— WE806M4AT2N \S 

lovy if DA.be6 | 

oor , 5.908 A B 10 js 

toot,the ſqu are \D 

nyo. oor $4. gn: | q 
Ah: $8 +7, Z6.taken from 100 f 

Y - . reſts 64, - Whole 1 


9 Ja No. 2 - Roote-quadent is $ 
the foot of the 


Ladder beitip noyv atD, th. toppe. vvill he, at 
4 2 foot lovyer than. it yvas yyhen it vyas 


I 


- ticks takeplace at the Baire, andif } ſet 
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MATES 


4 We Ciroumu or xn Ke 


Arvell rot at it if) make the Mathema- 


forth 
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- forth-hets; @tolew, who witneſſeth-of him- 
ſelfexhat beingrhenan'ancient Door iti the 
Law, be himſelte took upon him to leatne the 
elements and principles of Geomerry, by which 
hemight ſer, forth certaine Lawes touching the 
diviſions of Fields,Waters, 1ſlands , and other 
incident places :. now this ſhall: be to ſhew in 
S B <4 paſling by, that theſe 
PET} fiences | are profi- 
735567 _ and behovefull 
HIT for Judges, Coun- 
" Kaos: Soto ſuch,to ex- 
plaine many things 
which fall out in 
WA 0.  Lawes, toavoid am- 
| -+->- biguities,contentions, 

and ſuits often. 


I. Incident. 


(04m had a field which was directly ſquare, 
having 24 meaſures ju Circuir, that was 6 

_ oneachiide: Sempronixs deſiring to fithimſelfe, 
+ prayed Cains to change with him for a field 
which ſhould be equivalent unto his, and the 
bargaine-being concluded , be gave him for 
counterchange a piece / of ground which had 
juſt as: much in circuit as his had , but it was 
not ſquare, yet 2uadrangelar and Reftangled, 
having 9 meaſures in length for each ofthe rwo 
Jongeſt ſides, and 2 in breadth for each ſhorter 


lide; Now Caius which was not the moſt ſub- 
| P 4 tilleft 
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tilleſt gor wiſeſt inthe world accepted his: þar- 
gaine at the firſt, bu afterward» having con- 
ferred with 2 Latid-meaſurec and Mathematici- 
an, found that he was over-reached in his bar- 
gaine , 3nd that his field contained 36, ſquare 
mealutes,and the other field had but 27 mea- 
ſures,(s rying eaſie rg be knowne by myltiply- 
ing the length by the breadth:)Sempraxizs con- 
reſted with-bim in ſyite'ofLaw!, afid argued 
that figures which have equall Perixveter or cir- 
cuit, ate equall amongſtthemſelves; my field, 
faith he, bath equall circnit- with yours,there- 
fore it isequall unto itrin;quantitie.' Now this 
was ſufficient to delyde-aJudge which was ig- 


norant in Geometrical) propottions , but a Ma- - 


thematician wilkeaſily declare the deceit, being 
aſſured that Hgures which'are 1ſoperemiter, or 
equall in circuit, have not alwayes equall capa- 
citie or quantitie: ſeeing that with the ſame cir- 
cuit, therc may be infinite figures made which 
ſhall bemore and more capable, by how much 
they have more” Angles, equall fides, and ap- 
proach neater unto a circle, (which'ische moſt 
are'extended' one'from atiothes , and fron the 
middle of Centre as much as may be :' ſo we 
ſee by ay infa'lible rule of 'experience ; that a 
ſquare is more capable of quatititiethan a Tris 
angle of the ſame circuit, and a Pentegore more 


than a ſquare, and foof others, 1o-thar they - 


be regular figures that have their fides equall, 


capableſt figure of all, Jbecauſethar ald his parts * 


On wa” -, ox 5 4 
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otheryiſe there might be that a regular Tris 
angle, baving 24. Rear: fn F3rcuit mighg 
have more .capacitie than arectangled Parallclae 
£74, which had alſo 24 meaſures of circuir, ag 
if iT, were. 11 in lepgth, and . 1 inbreadth , 
the-cirepir is ſill 24, yex the quantiti is bur 14, 
and if x had 6 every way, it gives the ſame Pe- 


o 


rimetsrs Via 26-buka quantitie of 36 as before. 
. 2. Incident. 


E 2 ie Daying borrowed of (aiz a ſack 
Oh Corng, Which was 6 foot high and 2 foot 


broad, and yhen there was queſtion made to 
repay it, Sempronius gave Caine batk two ſacks 
full. of Gorne, whichtbad cach of them 6 foot 
bigh & 1 foot broad: who beleeved that if the 


 fackes were full he was repaid, apdir ſeems tg 


have ahappearanee of truth barely looked on, 
Bur its moſt evident in demonftratian , tha 
the 2facks of Corn paid by Semprovine to Cam, 
is but halfe of that one ſack which he lent hims 
for a Cylinder or ſack having one foot of dia- 
meter/and 6 faot of length , is but the 4 part 
of another Cylinder, whole length is 6 foot,ands 
his diameteris 2 foot: therefore two of the 
ſeſſer Cylizders or ſackes, is but balfe of the 
reater; and ſo Cai was deceived in halfe his 
ke. >} 3 Incigent. 
Gomes one from a common Fountaine of a 
” City hath a Pipe of water of an inch diame- 
CET... ter; 
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ter;to haveit more commodious,he hath leave 
to take as much more water , whereupon he 
= ordet that a Pipe be made of 'two inches 
iamerer. Now you will fay preſently that it is 
* Se, to have juſt' twice as 
4 | fore : butif the Ma- - 
Me 1s  Siſtrate of the *Citie 


hy) IND 5, CHERDCrr ok }-underſtood Geome- 


reaſon, ta. beſo 'b 


q.tricall proportions, 
; he would ſoon cauſe 
'" ittobeamended; & 
* ſhew that he hath 
© 'not only taken. twice 
'--as much water 'as he 
»- - had before; but foure - 
" "times as much”: for a 
Circular hole Which is two inches diatneter is 
foure times greater than that of one inch, and 
therefore vvill caſt out four times as much vra- 
ter as that of oneirch';,'and ſo the deceit is 


donble alſo in this © | 
Moreover, if there vverea heap of Corne of 

26 foot every vvay, vvhichvvas borrovved to 
be paid nextyeare: the party having his Corne 
in heapes of 12 foot every vvay;and of 10 foot 
every vvay,proffers him 4 heapes of the gener 
or 7 heaps of the leſſer, for his ovvne hedp of 
20 every vvay , VVhich vvas lent : here it ſfgems 
that the proffer is faire, nay vvith advantage , 
yer the loſle vvould be neare 1co0 foot,. Infi- 
rite of ſuch catiſes do atife from Geometxicall 
figures, yvhichare able to deceive a Judge or 
Magiſtrate 
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Magiftrate ,vvhich is. not ſomeyvhat ſeene in 
Mathematical Decumentss oO 


PxOBL uw. LXXXVIII 


(.mtaining ſundry: Queſtions in matter 
.'! of Cl ofmagraphy- 

Irſt, it may be demanded, yvhere is the mid- 

dle of the vvorld ? I ſpeak not here Mathe- 
matically , but as the vulgar people, vvho ask, 
Vyhere js the middle of the vvorld?in chis ſence 
to ſpeak \abſolutely there is no point 'vvhich 
may be ſaid to be the'mjddle of the ſurface, for 
the middle of a Globe is every vvhere': not- 
vyithſtanding the Holy Scriptares ſpeake re- 
ſ peeieeely, and .mzke mention of the riddle of 
the eatth-,and the interpreters apply it'to the 
Citic of Zeru/alexs placed in the middle of Pa- 
I:fina, and the habitable vvorld, thatin effe& 
taking a mappe of the vyorld, ard placing one 
foot of the Compaſſes upon ?ernſalem, and ex- 
tendingthe other foot to the extremity of Ex- 
rope, aAfia, and eſricn, you ſhall ſee that the 
Citic.of Jernſalep is as a Centre to that Circle. 


3.S econdl, how much s the dejth cf the carth, 
the heig ht of the heavens , and the 
Compaſſe of the World ? 


From the ſurface of the earth unto the Cen» 

tre according to ancient traditions, 15 3436. 
miles, ſo the yyhole thickneſle is 6872 miles, 
bc of 
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of which thewhols compaſke or circuit of the 


earth is 21600 miles... 


From the Centre of the earth to the Moone 


there is 'neare 56 Semidiameters of the earth, 
which is about 192416 miles . unto the Sunne 
there is 1142 Semidiameters of the earth , that 
is in miles 3924972.3ifrom the ſtarry firma- 
ment to the Centre.of the earth thereis 14000 
Semidjameters,that is,4818.4000 miles, accord- 
ing. tothe opinion gnd obſervation of that 
learned T icho Brabe. mY 
From theſe meaſures one may cofleR by A- 
rithmeticall fupputations , many pleaſant 'pro- 
tions in this manner. . , $064 
. Firſt, if you imagine there were a hole 
thro the earth, and thata Milſtone ſhould 
be let fall down into this hole , and to moveg 
mile in each mjnute of time, it would be mo 
an two dayes and a halfe before it wood 
come to the Centre, and being there it would 
bangin the aire. | F php 
Secondly,jfa man ſhould go every day 20 
miles, it woyld be three yeares wanting but a 
fortnight, before he could go once about the 
earth; and if a Bird ſhonid fly round about itin 
two gayes , then muſt che motion be 450 miles 
in an houre. | 
Thirdly , the Moone runnes a greater com- 
paſſe each houre, than if inthe ſame time ſhe 
ſhould runne twice - rhe Ciroumfereticeof the 
whole earth. 115199 
- Fourthly, admit it be ſuppoſed that one 
ſhould 


% 


Ma themeicall* Rees, 227- 
ſhould go 2& miles in#ſcending rowards the 
heavens every dy, the fi6n?d'Þbe abovers years: 
before he arraine to' the Orbe' of the 
Mo one O'S 1 

Fifchly, the Stnne tithe: © prevter way in 
one day than the Moonedoth'in 2c dayes,, bes 
cauſe x I the Orbe of the Sonhes: cif 
rence is at the leaft 20 Hittes Krektet thiucy-rhis 
Orbe of the Mpone. _* 

Sixthly {f's Mitſtone fhould deſevnd: fronk 
the p'ac of the Sunne a'thouſend miles” every 
hourt, (whith is above't5 miles in a minute , 
farre beyond the propottiba' of motion Y it 
would be above 16; dayes before ir would fall 
dovvve to the earth. 

Seventhly, the Sunne in his proper c 5 
moves more-than ſeven thouſand five hundred 
and ſeventy miles:in one minute of time : novy 
there is no Bullet of a Cannon, Arrovy ,Thun- 
detbolt,or tempeſt of vvinde that moves vvich 
ſuch quan 


ped « - ® - 


of the ſtar firmamenc, ford Narrebang inthe 
Equator rh 

the world Jmakes 12598666 niiles in he houre 
which'is two: rndrel te thouſand nine hun- 
dred a ery fork miles in one minute of 
time: & if Horſetan ſhould ride every day 
40 miles, he could'not ride ſach a compaſſe in 
a thouſand yeares as the ſtarry firmament 


moves in ore houre, which is more than if one 
ſhould 
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ſhould moveabort ghoearth a thouſand timey. 
in ove houre,and quiekerthan poſſible thought 


cat de imagined: ;and if a ſtarre: ſhould flye in 


the aire about che exrth wich ſuch a prodigious. 


quickneſle, it wogid-hurne and conſume all the 
wot[d here below,'Behold therefore how time 


paſſeth,and death haſteth oa this made (oper- 
niews:ynot anadviledly to attribute rhis motion, 
of Primzm mobile to the earth , and nor- to the, 


- _ 


Rarry firmiment; forit is beyond hu: ane ſenſe 


toapprebend or.conceive the rapture, and. vio-. 


thought; andche word, of God reltifjieth thar 
the Lard-gnade all, things, in number, meaſure, 
weight,and time. ld EY + A. 
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1, PROBLE WNXCHI, 10s) | 
To finde the Biſſextilt yeare, the Dowinicill letter, 
tn ©- "and the letters of the moneth* 0 
T..-Et-1.23, or 124,0r 125;or 26,or 27,(which 
.4is the remainder of 1 5e0,or 1600)be divji- 
ded by 4, which js the, number of the Leape- 
yeare, and ttiatwhich.remaines vof the diviſion 
ſhewes the leap-yeare, asif one remaine ic 
ſhewes that itis the; firſt 'yeare ſince, the Biſ- 
ſextile.or Leap-year,if two, it is the ſecond year 
&c- and if nothing remaine , then itis rhe Biſ. 
ſextile or Leap-yeare,and the Quotient ſhews 
you how many Biſlextiles or Leap-yeares there 
are conteined inſo many yeares- | 
To 
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To finds the Circle of. the Sun by the — 2 6 
rm 123, 24,25,26, 0r 27, bedivided by 28, 
(which is the Circle of the Sunne or whole 
revolution of the Dominicaltletrers. ) and chat 
which remaines is the number of joynts, which 
isto be accounted uponthe fingers, by. Filix 
efto Nez, ceelum hows Ep gratis + and where 
the number ends, that finger .it ſheweth the 
yeare which is preſent , and the words of the 
verſe ſhewthe Dommeall letter. 


| 1 Example. : 
Divide 123 by 28 for the yeare (and fo of 0- 
ther yeares ) and'the Quotientis.4, and 
there remaineth x1 ,for' which you niuſt account 
11 words: Filins eft#:Dei, & 6. upon:the joynts 
beginning from the firſt jJoynr of the ndex,and 
you ſhall have the anſwer. [17 1 
For the preſent to know the Dominicall let- 
ter for each moneth, account from 7anwary un- 
to the moneth required,including 7anwary, and 
if there be g, 9, 7, or 5, you muſt begin, upon 
the end of the finger from che chumbe; and ac- 
count,” Adam depebas, &c- as many words a9 
thereare moneths, for.then one ſhalt, have the 
lecter which begins'the moneth. ; then to know 
what, day of the moneth ir is, ſee how many 
times7 is. comprehended in the number” of , 
dayes;and take the reſt , ſuppoſe: 4,account upon 


the firſt finger within & without by the joyats, 
unto 


242 ithronaithl Kechtntion.” 
unto the number of 4,whick ets at the 'ehid'of 
the fidper”: ' from! whence it may be inferred 
chat. epter day teq aired was WettneldayyiSunday 
Joynt ofthe: firſt 


&d to the firſt 
ar dee a : 40d s you have che prefent 
te, the Dbininncall letter; the teccer: which 
Vaan the Monetli, and: ali the Wes: of the 


Moneth. wavk; F it 
To or the New and Full Moone in 
each Moneth- 


| 
[|| 
| 
Profits MENT. 
| 
| A Ddeco! tne Epact forthe.yeare.the Monkl 
| from /'March, chen;/fubcra& that. ſurplus 
| | from 30nd the reſt i is.cheday of the-Moneth 
| that it val be New Mopong,and adding unto it 
14, w-! ſhall have that = eee. ATLoefd 


Note: OI. NY 


Titcartiue make alwayes by' adding 

If unto'2© ; andif ir paſſe' 30; ſab» 
tra&k- i350! and 'adde- rr to: the: remainder, 
and fo'ad Minivan : avif the Epact were'12; 
#6d+ 11 to'it makes 23 for'the EpaRt next year, 
to vvhiclvadde 11 makes 34, ſubtract 3b; reſts 
#tlie Epa for the years afrer , and-1 5 for the 
yearefollovving or and 26 for the went, wid 
7 for tlic $or/Gee T1 


PR = 
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PROBLEM. XCIV. 
T' fide the Latitwde oh Co 


Hoſe that dweli berween the NolEPole 

and the Tropicke of Cancer , have their 
Spring and Summer between the 10 of arch, 
and the 13 of September : and therefore in any 
day between that time, get the ſunnes diſtance 
by inftrumuentall obſervation from the zenith at 
noone, and adde the declination of the ſun for 
that day to it : ſo the Aggragate ſheweth ſuch 
is che Latitade,or Poles height of that Coun- 
trey. Now the declination ofthe ſunne for any 
day is found out by Tables - calculated to that 
sf or Mechanically by the Globe, or by In- 
ftrumentit.may be indifferently had : and here 
note that if the day be between the 1 2 of Sep- 
tewber and the 10 of March, thenthe ſunnes 
declination for. that day muſt de taken our of 
the diſtance ofthe ſunne from the zenith at 
noone: ſ> ſhall you have the Laticude, as be- 


fore. We 4 
PazoLzM XCV- 
Of the Climmtes of countreys , and to finde in what 
Chmate any conntrey is Hnder. 


(JLimaresas they are taken Geopraphically 
ſignific nothing elſe bur whenrhe lenge 
Q 
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of thie longeſt day of any place, is half an houre 
longer, or ſhorter than it is in another place 
(and ſo of the 0H day)and this account to 
begyſſom the EquinoRtia | Circle, ſeeing all 
Coumtreys under it have the ſhorteſt and lon- 
geſt day that can be but 1 2 houres; But all 0- 
ther Countreys that are from the EquinoQiall 
Circle either towards the North or South ofit 
unto the Poles themſelves,are ſaid to be in ſome 
one Climate or other , from the EquinoGiall 
to either of the Poles Circles, (which are in the 
Latitude of 66 degr. zo m.) between each of 
which Polar Circles and the EquinoRtial Circle 
there is accounted 24 Climates,which differ one 
from another by balfe an hours time;then from 
each Polar Circle, to each Pole there are rec- 
koned 6.0ther Climates which differ one from 
another by a moneths time : ſo the whole earth 
is divided into 60 Climares, 3© being allotted to 
the Northerne Hemiſphere, and 30*to the 
Souther:ie Hemiſpheare. And here note, that 
though theſe Climats which are betweene the 
EquinoGiall and the Polar Circles are_equall 
one unto the other in reſpe of time , to wit, 
by halfe an houre ; yet the Latitude, breadth, 
or internall , conteined between Climate and 
Climate , is notequall: and by how much any 
Climate jsfarther from the EquinoRiall than 
another Climate, by ſo much the leſſer is the 
intervall between.chat Climate and the next:ſo 
thoſe that are neareſt the Equinoctial are lrg, 

c 


cas 
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eſt, and thoſe which are fartheſt off. moſt con- 
traced: and to finde what Climate any Coun- 
trey is-under : ſubtract the length of- an Equi- 
no ial day,to wit, x2 houres fromthe, length 
of the longeſt day of that Countrey ; the re- 
mainder being doubled ſnews the Climate : So 
at London the longeſt day is neare. 16 houres 
d a halfe; 12 taken from it there remaines 4 
houres and a halfe , which doubted makes 9 
halfe houres, that is ; 9 Climates ; ſo Londen is 
in the 9 climates _ 
PROBLEM. XCVIÞ 
Of Longitude and Latitude of the Earth 
and of the Starres. 

Ongitnde of a Countrey,or place, is an arcke 
= of the «/£9quator conteined between the Me- 
idian of the Azores, and the Meridian of the 
place, and the greateſt Longitude that can be is 
360 degrees. 

, | "OS 

That the firſt Meridian may be taken at plea- 
are upon the Terreſtriall Globe or Mappe , 
for that ſome of the ancient Aſtronomers 
Would have it at Hercwles Pillars, which isatthe 
ſtraights at Gibraltar : Prolomy placed it at the 
Canary Iſlands, but now in theſe latter times ic 
Fheld to be neare the Azores, But why it was 
irſt plated by Prolomy arthe (anry 1ſland;,were 
decauſe thatin his time theſe Iſlands were the 
fartheſt weſterne parts of the world that vvas 
then diſcovered. And vvhy it reteines his | 
lice novy at Saint A4ichaels neare the 
Qz — Aer 
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- Azores , is that becauſe of many accurate ob- | 
ſervations made of late by many expert Navi-- 


Sators and Mathematicians, they have found 
the Needle there to have no variation, but to 
point Notth and South : that, isto each Pole 
of the world : and why the Longitude from 
thence is accounted Eaſtwards, is from the mo- 
tion of the Sunne Eaſtward , or that Prolomy 
and others did hold ir more convenient to be- 
gin from the Weſterne part of the world and 
ſo account rhe Longitude Eaſtward from 
 Countrey to Countrey that was then knowne; 
till chey came to the Eaſterne part of eſa, ra- 
ther than to make a beginning upon that which 
was unknowne: and having made up their ac+ 
count of reckoning the Longitude from the 
Weſterne part wa Eaſtern part ofche world 
knowne, they ſuppoſed the reſt to be all ſea, 
which ſince their deaths hath been found al- 
moſt to be another habitable world. 


To finde the Longitude of a Countrey. 


T* it beupon the Glsbe, bring the Countrey to 
che Braſen Meridian, and whatſoever degree 


that Meridian cuts inthe EquinoRtiall, that de-. 


gree is the Longitude of that Place : if it be in 
a Mappe, then mark what Meridian paſſeth 
over it,ſo have you the itade thereof,if no 
Meridian paſſe over it , then takea paireof 
Compaſles, and meaſure the diſtance betweene 
the Place and the next Meridian, and apply it 

| )o4 pop ' 
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= {und one night inthe whole yeare. 
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to the divided parallelor «Af9xater, ſo have 


3 you the Longitude required. 


Of the Latitude of Conntreys. 
[ Atitude of a Countrey is the diſtance of a 
Countrey from the EquinoQialf,” or it is an 
Arke of the Meridian conteined 'between the 
Zenith of the place and the e/£9uatey ; which 
is two-fold , viz. either North-Latitude or 
South-Latitude,either of which extendeth:from 
the EquinoRiall to either Pole , ſo the greateſt 
Latitude that canbe is but 90 degrees : }f any 
Northern Countrey have the Artick Circle 
ferticall, which is in the Latitude of 66.pr. ;0. 
th. the San will touch the Horizon in the North 
part thereof, and the longeſt day will he there 
then 24 houres, if the Countrey have lefle 
Latitude than 66-deiyees 30.m.the Sun will riſe 
and ſet, bur if jc have more Latityde chan 
66. gr. 3© m. it” will be viſible for many 
dayes, and if the Countrey be under the 
Pole , the Sun will make a Circular motion 
above the Earth,and be villble for a half yeare: 
ſo under the Pole there will be but one day , 


N 
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ns of 


| To finde the Iatituac of ( ountreys. my 

JF it be upon a Globe, bring the place to the 
"Braſen Meridian , and the number of degrees 
EPS nt which it. - megterh 


En x | ofhercvith , isthe La- A 
Ro ticude. of, the place; 


| - waphu | pa 
| Or, with, a.. paire of N 4; 
#'Compaſles take the 
diſtance. between the Il (4 
Countrey andthe EB» Y'y 
a 

r 


a, quinoGiall , which 
| | . Applied unto the E- 
quinoGiall will ſhew che, Latitude of that 
Countrey ; which is equall to the Poles beight; 
if ithe upon a Mappe. Then mark what parallel 
paſlerh over the Conntrey and where it croſſeth 
the Meridian, that ſhallbe the Latitnde.; þut if 
vopatalle! pa{ſech over it;then rake the diſtance 
berweene the place and the next parallel, which 
applied to the divided Meridian: from..that pa» 
rallel Will ſhew the Latitude of that place- 


* "0 finds thediNanct of places. 


FF it be upon a Globe + then with a paire of 
' Compaſſes take the diftancebetweene the two 
Places, and apply it to the diyided:Meridian 
Or e/£quator , and thenumber of degrees ſhall 
ſhewhe diſtance;each degree being 60. miles. 
If itbein a Mappe ( accordingto Wrights pro- 
8 MB 4 2 '  jeRtion) 
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edion) take the diſtance with a paire of Com- 

aſſes between the»two-places , and apply this 
diſtance to the divided Meridian on the Mappe 
right againſt the tw places;( as many degrees 
25 is conteined between the feet of che Compaſſes 
ſo much-is the diſtance betw2en-the two places. 
If the diſtance of two Places be required in a 
particular Map then with the [ampaſſes take the 
diſtance between the rwo.places, and apply it to 
the ſcale of Miles, ſo have you the diſtance, if 
the ſcale b2 too ſhort”, tak?the ſcale betw3en 
the Compaſſe;and apply that to the two places 
as oftenas you can, ſo have you the diſtance 


requited. 


-, ' Of the Longitade, Lititule, Declinati- 
01, and diſtance of. the Starres- 


Tx Declination of a ſtarre is the neareſt 
diſtance of a Star from the «/£79x4t9r ; the 
Latitude ofa: Starre is the neareſt diſtance of a 
Sarre from the Ecliptick.: che Longitude of a 
Starre isan Ark of the Ecliprtich conteined be- 
tween the beginning of A-jes,and the Circle of 
the Starres LatituJe, which is a circle drawne 
from the Pole of the Ecliprick unto the ſtarre , 
and ſo to the Ecliprt;:k, The diſtance bzwween 
two Sarresin Heaven is tak2n by a Croſſe-/taff 
or other Inſtcument, an4 upon,a. Globe ir 
is done- by takings between the feet of the 
Compaſſes the two Starrces , ani apolyingir 

9 


- 
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to the+/£quater , ſo have you the diftance be» 
tweene thoſe gyvo ltarres. + | 


How i it that two Horſes or other creatures being + 


foaledor brought forth into the world at ane and 
ſame time , that after certaine dayes travell 
the one lived more dayes than the ather, not- 
withſtanding they dyed together iu one 
and the [amt moment allo? 


His is eaſte to be anſwered : ler oneof them 
travell toward the Weſt -and the other to- 
wards the Eaſt: then that which goes towards 
the Welt followeth the Sunne : and therefore 
ſhall have the day ſomewhat longer than if 
there had been no travell made, and that which 
gves Eaſt by going againſt the Sunne, ſhall 
have the day ſhorter , and ſo inreſpe& of tra- 
vell thongh they dye at oneand the ſejfe ſame 


houre and moment of time , the one ſhall be . 


oldcr than the other. 

From which conſideration may be inferred 
that a Chriſtian, a Jew, and a Saracen , may 
have their Sabbaths all upon one and the ſame 
day though notwithſtanding the Saracen holds 
his Sabath upon the Friday, the Jew upon the 
Saturday,and the Chriſtian upon the Sunday : 
For being all three reſident inone place , if the 
Saracen 2nd the Chriſtian begin their travell 
upon the Saturday, the Chriſtian going Weſt, 
and the Saracch Eaſtwards, ſhall com ma he 

| | & 
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x. EGlobe of theearch, thus the Chriſtian at the 
concluſion ſhall gaine a day, and.the Saracen 
ſhall loſe a day,and ſo meer with the Jew every 
one upon his owne Sabbath. 


(ertaige fine obſervations. 


1 1/y Nder the EquinoGtiall the Needle 

hangs inequilibrie, but in theſe parts it 
inclines under the Horizon , and being under 
the Pole it is thought it will hang vertical. 

2 In theſe Countreys which are without the 
Tropicall Circles , the Sunne comes Eaſt and 
Weſt every day for a halfe yeare, bur being vn- 
der che EquinoRtiall the Sun is never Eaſt, nor 
Weſt*but twice in the yeare , to wit, the 10. of 
March and the 13 of September. - 

3 Ifa ſhip beinthe Latitude of 23 gr. 30 m. 
that is, if it have either of the Tropicks verti- 
all: . then at what time the Sunnes Altitude is 

'  Fequall to his diſtagggyfrom any of the Equi- 
 »YroRialf points , chemMhe Sunne is due Eaſt or 
Weſt. #3 
4 If a ſhip be betweene the EquinoGQiall and 

ther ofthe Tropicks , the Sunne will come 
twice to one point of the compaſſein the fore- 
noone, that is, in oneand the ſame poſition. 
| 5 Vnder the EquinoGtiall neare Gzizeathere 
vbut two ſorts of windesall-the year,6.monethks 
{Northerly winde, and 6 moneths a Southerly 

inde,and the flux of the Sea is accordingly. 

6 If two ſhips under the Equinettiall be 100, 
egyes aſunder., and ſhould fay'e Northerly 
" untill 


Q Ya 
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uncill they were comeunderthe Articke cirele, 
they ſhould then be but 50 leagues afunder, 

7 Thoſe which haveche Artick circle, verti- 
call : when the Suane is in the Tropick of C«- 
cer,che Sun ſettech not, but coucheth the weſtern 
part ofthe Horizon. 

$ [f the cotaplement of che » Sunnss heig oht at 
noon be found equall to the Sunnes D:clina- 
tion for that day , then the <quinsZ;el is. vers 
ticall: or a ſhigpe making ſuch an obſervation, 
the Equinettiall isin the Zewth,or dire& over 
them, pf which. Navigators knw when they 
croſſe the finz,in their travels to the Indies, or 
other parts, . 

9 The Sunne beiag i in' the Equiniial.the « EX- 
tremiry of che ſtileinaay Suang-dyall upon a 
plains, vnr5 th a right ſine,ptherwiſe jt.is Ecip- 


ricall, bs oy all, EE 


1, the ſhidow o mn , or other 
chin > Lariat is equall unto 

einghe middle 
e Zenith 


itinfer'fch. chea is the 
poigt berween the Horizen "oth 
cha) is, 45 degrees Wap, "+. 


—*— 


— 


- 
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To maks a Triangle that foal have tre 
4) right Anzles. 
(J?en the Cooaſſes at plechare : and upon of, 
deſcribe an Arks B C--then at the ſame 0- 


p2aing , place one ofthe feetin B , and __ 
the 
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the Ark eA.C. Laſtly; place one of the feet of 
the Compaſſes in {and deſcribe the:Arke 4: B- 
jo ſhall you have the 
ſphericall.,/#quilate- | 
rall Triangle eA.B C, | 
right a dat A,at 
B,and 4t::C-:ithat is, 
each angle compre-..|.. . 
hended $2. degrees: | 


which can never We 4 
in any, Plaine Tir | 
angle, whether, it. be... | 
Equilateralh, 1{ ene Ge or Opi- 
gonall.-.. | | 


;! 4 f 7 


FRY. 
£ 4. k ——_—_— 


[1 = an. Mithe. 
- = =_4 —_— TY 4 —_— 
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To divide linen a4 11415 equall parts as one will, 
/'., itherrt compaſſes or without ſeeing of it, | 
rH Propoſtie hath, a fallacie ip it,& can. 
not be-practiſed but upon a CMaircordinn : 
for the' Mathematical Jine- which proceeds 
from the'flux of a point, cannot be divided in 
that wiſe: One'may have therefore an Jnſtru- 
ment \ which 1s” catled Zaincordion:,:'becaule 
there is but one corg:; and if you deſire to di- - 
vide your line into 3 parts, run your finger up- 
on the frets untill you ſound a third in muſick: 
if you would have the fourth part of the line, 
then 
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then finde the fourth ſound, a fifch,8c. ſo ſhall 
you have the anſwer. 


es — — 
_ — 


PROBLEM. XCIX: 


Tod awaline Which ſhall incline to anode; lixe, 
= never meet: againſt the eAxiame 
- of Parallels. 


4 is done by beſp of a Conoeide line,pro- 
duced by atight Jine upon one & the f ame 
plaine, held in great account amongſt the An- 
cients, and it is drawne afterthis manger. 
Draw a right line infinitely, and upon ſome 


ead of t it, a9 at l, draw-a perpendicular line / 
| - — A. augment it to f. 


6 tr e177 agen from 4. draw 
Þ p #+ _: lines at pleaſure to 
FA JD) * | + interſe@ the line J, 


* % * 
. % *. 


_ © 4 M.in each of which 
at x 4 lines from the righe 
A) Nod % ine. f, AC code 
- #4 H. VI £K B+ L Co 
ODPEQF,MG:. 
then from:thoſe points draw the line H:B.C-D- 
E.F.G.vihich will not meet with the line / 2. 
and yet incline nearer and nearer unto it. 


w_— 


\ % 
an 
H- ; COLL cf 
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PROBLEM. C. 
Trobſerve the variation of the compaſſes , or needle 
in any places, 
P'rit deſcribe a Circle upon a plaine , ſo that 
the Sun may ſhine on it both before noone 
and afternoone ; in the centre of which Circle 
place a Gneon or wire perpendicularas A B,and 
an houre before noone marke the extremitie of 
the ſhadow of 4A ÞB, which ſuppoſe irbe at C- 
deſcribe a Circle at that ſemidiamiter C DF. 
then after -noone mark when the top of che 
ſhadow of A B.toucheth the Circle , which 
admit in D; divide the diſtance C D into two 
equall parts,which ſuppoſe at E.draw the line E 
A F. which isthe Meridian lice , or,line of 
North & Smith :; now ha 
if the Arke of the +; 
Circle CD.be divi- 
ded - into degrees - 
place a Needle G H, 
upon a plaine ſet up 
in the Centre , and 
marke how many de- 
reesthe point of the 
eedle G, is from E. 
lo much doth che 
Needle vary from the 
North in that place. 
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PrRoBLEM CI: 


How to finde At any time which wa) obs wind is in 
ones Chamber, without going abroad? 


Y?on the Plancking or floore of a Chamber, 
Parlor;or Hall, thar you intend to have this 
EVice, let there come downe- from the. top of 
the houſe a hollow poſt,in which place an Iron 
rog chat: itaſcend above the houle 10, or. 6 
.--——- foot with-a yane or 

a ſconchen. ,atit to 
ſhew the winds with- 
out :and-at.the lower, 

| |end of this xod of 
Iron , place a Dart 
which may by the 

'1 ©, moving of the vane 
| | with the wind with- 
out, turne this Dart which is within: about 
which upon the plaiſter muſt be deſcribed a 
Circle divided into the 32 points of the: Mari- 
ners Compaſle pointed and diſtinguiſhed to 
thatend, then may it be_ marked by placi to 
Compaſle by it; for having noted the; North 
point, the Eaſt, &c. itis eaſie to note all the 
reſt of the points: and ſo atany time comming 
inco this Roome, you have nothing to do bur 
to look upt9 the Dart , _ will point you 
out What way the winde bloweth at that in- 
ſtant. PRoB- 
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- PROBLEM, CIE: 
How to draw a parallel ſpherical line 


with great eaſe? 
F'rtt draw an obſcure line G F. in the middle 
of it make two points A B, (which ſerves for 

's || Centres/then place one foot of the Compaſles 
4 | in Band extend the other foot. to 4, and des 
f I ſcribe the ſemicircle AC. then place one foot 
1 | ofthe Compaſles iv «1, and extend the other 
+ | footto C, 'and deſcribe the ſemicircle C' D. 
- | Nowplace the Compaſlesin Z, and extend the 
| | other foot unto D, and deſcribe the ſemicircle 

DF, andſo ad ad infinitus ; ; which being done 

neatly, tharthere be / | +... 

80 right line feene.  - 

nor where the Com-;, : f / {| 

paſſes were. placed, : | | '$: : : | 

= Þ2,, ACER 

ſtrange how poſſibly +. *-...: 

iecould be drawne a SE..0, 

with ſuch exacnes, 

to ſuch which are ig- 
norant of that way 


240 Kathemaicall Recreation. 
PROBLEM; CLIT, 
To meaſure aninacceſſible diſtunce , as the breadth 
\ of # Rover with the help of ones + 
| hbat.onely. 
Heway of thisis eafie : for having ot 
hat upon his head,come neare to the bank 
of the River , and holding your head upright 
(which mzy be by patring a ſmall ſtick co ſome 
one of your butrons to prop up the chin) pluck 
downethe btim or edge of your hat uncill you 
may but ſeethe other ſide of the water, then 
turneabout the body in the ſame poſture thar 
it was before cowards ſome plaine, and marke 
where the ſight by the brimme of the hat 
glaunceth on the ground, for the diſtance from 
chat place to your ſtanding, isthe breadth of 
the River required. 


5 PMs _ = To o& - = , + ww. ..c 
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PROBLEM. CITI]. 


How to meaſure a height with two firawes or tW 
[mall ftickgs. 


'F Ake two ſtrawes or two ſtickes which are 
one as long as another, and place them at 


BN O-» 2% © ts. 2? + DD, I... 


right Anglesone to the other,as A B. and AC. 
then holding AZ, parallel co the ground, place 
the end A to the eyeat A-. and looking to the 
other top B C, at C.by going backward or for- 
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ward untill you may. ,, 
ſee .the rop of t CA 


=> 


richer Set) LN 
the eye': td Which if | 

ou a4de your ovvite * Fran 
eight you have the 

#hole height. 


Otherwiſe. 
Toke ordinary - 
ſquare wch Car- "= 
penters or other, 4 " 


= |-workemen uſe, as w— 
X-L. and: placing H:i#,. 2] | 


to the ey ey : /4 os H 
ray racy the top M. Gertheathe 


K be leve 
or come As 
c = for nya height isequall ro the 


mA ABT OAaoNng Fs Ran re 


> a 4% 5 , 
\ a 53 4 © + , 
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PROBLE CY; 


vF 
How fo make ſtatues, letters, tomles, ode: thing pe 
which are placed inthe fas of 4 high builds. dl 
| ing, to be ſeen below of an equal{ bigneſſe. "Yb 
| Ec B.C. be a Pillar 7 yards high , and ler. Y 4c 
| it be required that three yards above -the le- | 
| {; well ofthe eye A,viz. at B. be placed a Globe; | ® 
| and 9 yards above'ÞP. be placed Fon al & 24, Q 
yards above that beplace& another Globe; bom || fc 
much ſhall the Diameter of Hheſe Globes be, m 
O_ eycat fl, 2... SR Fe 

they may all appeare ' S.” © & 27 
to of vo he | -v b 
fame Magnitude: It |,. _ ul 
is thus done, firſt '>---.. le 
drawa lineas AX.' 'Yin 
and upon X.eret a; > 
perpendicular. K X.4 = 0 


27 parts,Aind acco! ds \4 " 
ing to/A K-deſcribe i 2; 

anArke X 7.chen trom X.; "g the Oe p 
K;X ,ACCounts7. parts parts, 152. at <4, beep ſkgil,xe- 


. , preſencthe fortcer three yardes, and draw the 
"line L!4:fromiL; in' the: fad. perpendicular 
reckon the diameter of the leſſer Globe of what 
Magnitude it is intended to be: ſuppoſe FL, 
and draw the line S A. cutting the Arke y 
K. in N.then from X. in the perpendicular ac- 
count 9 yards,which admit at 7.draw T A,cut- 
ting 7 K.in0 trans{erre the Arke 11 NN, , boon [ 


\ "32: =p 
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wy F to: P.and draw A P.which will cut the per- 
»65 J pendicular in Y, fo. afine drawne from the mid- 
dle of F F.untothe yiſuall lines A 7, and A Y, 
[ball be che Ciamerer of che next Globe: Laſtly, 
account from X. in, the perpendicular X K:22 
| arts,and draw the line #/ A.cutting7 Kin 2. 
be; | en cake the Arke 4 N,and transterre it from 
22, | 2.50 R and draw ef R.which willcur. che per- 
2 | pend; WA in.X. ſo the linewhich palleth dy che 
ey weddlen X perpendicular ro the yiſuall line 
114 #,.30d AX.be; the Diameter of the third 
Globe, to.wit 5,6. which meaſures trarisferred 
n the pk  C. which.ſheweth the true Mage 
hieude,9 


the, G lobes. 12,7- from this an Archi- 

etor goth: proportion his Images, & the fould- 

ing of the Robes which are moſt deformed at 

Woe Flom inthe making , yet moſt perfect 

when.itis {et in his true beight above the eye, 
103-51 


" T7 - | Os dhe "I CC Y 
FIT PrY ——_— 


3 19 vt PROBLEM: CYL, 
How ts di{owiſt or disfignre an Image, 43 ahead, at 
firm: , a whole boty , &c. ſothat it hath no pre” 
” portion .the earet to become long : the nieſe as 
| that of a ſwan the month a5 a'coaches eu- 
_ France, Cc Jet ties placed at a 
" terraine point will be ſeen in 4 


direft & exalt proportion. 


Witt ar ſtrive to ſet « Geometricall figure 
"here, fot feare ir may ſeeme too difficultto un« 
Wi-2.- 1 Rs *' derftand; 
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derſland, but 1 wilt in4eayour by diſcourſe how 
Mechabically with degra] ou may perceive 
it ſenſible: , firſt there muſt be made a figure 
vþon . Paper, ſach'as et leale, no 6 
his juſt proportion , and paint irasa Pi 
(which painters know wel enough ro do) af- 
terwards pur a Candle upon rhe Table; and in- 
rerpole this figure obliquely , between che faid 
Candle 4nd'the Bookes of Paper”; where you 
deſire totiave the figtrediſe FE in ſuth' ſort 
that the height paſſ2'at trace the holeof the 
Picture : then will it carryail rhe forme of the 
Piture tport che Paper, but with deformity ; 
follow theſe tra&s_and 'rmirke out! the lighe 
with a Coles black tread or Ink: and' You. hare 
yout vere 

To finde now the poitit where the' eye myſt 
ſee it in his naturall forme : ir is accuftonied ac* 
cording to the order of Perſpective , to place 
this pomntin the line drawne in heigh 
to the largeneſſe of the narrowelt ſide of the 
ceformed (quare,and ay chis way that itis 
perfpumed- iv) 00 > v1 


Cs 


——— 


PROBLIM, CVIL 


How 4 Canngn aft ter 97 it hath FED May 
be covered from-the bat tery of 
the entmy. 
Erche ouch, af a Cannon be the Cannon 
M.hischarge N' Q,. wr wheele L, the axle- 
tree P &, upon which the (annen is placed , at 
which 


Sm 


IF - 


EO CY we 9-0 > fo fa T-- 7 o8- 
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which end towards.B, is placed a pillar 4 &* 
ſupported with props D,C, E, F, G. about 
which the Axeltree 43 


turneth . : now the. --= — EIS" 
Cannon being to ® BY» 


ſhoot, it.retires to 77, 
which-cannot be di- 
realy becauſe of che 
Axletree, but it make; 
a ſegment of a circlegg' 5 
and tides Ret ef xn. Ks 
behind the wal Z2_R, © _—_— 
and ſo- preſerves it ſeife from the Enemies bat- 
tery, by which meanes one may avoid* many 
inconveniefices which might ariſe : and more- 
over,one man may more ealily replace itagaine 
for another ſhot by help of poles tyed to the 
wall, or other help which may multiply the 
firength. 


'PRoBLE M: CVIII.. 


How'to make a Lever, by which ane man may 
alone place a Carmen upon his carriage, 
- © or raiſe what other weight 
he would. | 


F/Trſt place ewothick boards upright , as the 
figure ſhewerh , pierced with» holes, alike 
oppoſite one unto another as C N,and E F:& 
let L, and M1, be the two barres of Iron which 
paſſeth through che hgles. G' H, and F, X;.the 
| R 3 two 
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two ſupports , of 

| props, 4 B. bes 

waranpoy wing on,O P, the Lever, 
© _ p R $.the rwo notehs 
'1n the Lever, and Q, 
Athe hooke wherethe 
burthen or- Cannon 


is tyed to. Thereſ 


xcill, that the younge 
eſt ſchollers or leat- 
ners cannot file to performe it: to teach Mi- 
nerva Were in vaine, and it were to Mart.ems- 
Licians injury in the ſucceeding Ages, 


PROBLE M. CIX. 


How to maky « Cleckwith one oxely Wheelts 


: Hg be the body of 
an ordinary Dy- 

A all , and. divide the 
 houre in the Circle 
.1nto 12.parts : make 

4 a great wheele in 
164. height" above the 

t Axletree; to the 
which ' you ſhall 
place thecord ofyour 


| rounterpoize.ſ0 tharF pay deſcend, ther in15 


houres 


® of the operation is 
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houres of time your Jnd+x'or Weedle may make 

one revolution, 'which may be 'knowne by a 
wately which you may have by you : then pue 
a baiance which may ſtop the court of the 
Wheele, and give ita regulat motion, and you - 
ſhall ſee an effeRt as juft fromThis: as from a 
Clockwith many wheeles. | || { 


= 
— 
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HoW by help of two wheeles to maks a C hilde todraw 
np alone a hog ſoead of water ata time: and 
bring Ar awne #p ſuall caſt ont it [elfe 
. Sntoanother veſſel as one 

world have it % 2 

Et Rbe the Pirfrom whence water is to be 
,drawne, P the -hook to throw out the 
water when it is brought up (this hook mult be 
moveable) let AB be the Axis of the wheele 
S$ F, which wheele hach divers -forkes of Iron 
made ar G, equally faſtened at the wheele; ler 
I, be a Card, which is drawne by X , to make 
the wheele $, to turne, vvhich vvbeele S,beares 
proportion to the vvheele 7,as8 to 2. let Vbe 
a Chaine of Iron to wyhich is tyed the veſſel 0, 
and, the other. vvhich isin che Pit: ©! isa piece 
of yyood vhich hath a mortesin t, and 2, by 
rvhich-the Cord, paſſech,tyed at'the vyall,as 
K Hand the other piece of timber ;of rhe [itrle 


rheele: as 44, mortiſed in likevv Ie for 'the 
iT. "2 ® 405 = 


—_— — — F.C —_——— _ 


24s 
Lhaineto.palle 


.itis for the pocket: )theti ſtrive to-make faſt the 
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through :.draw the Cord 1, .by 
K,and the wheele wil! turne, & ſo-conſequents 
ly the wheeleT, which will-cauſe the eo 
$0 raiſe; which bi 31: 
empty,draw the cordj 
]sgaine by, apd the /!1 
other veſſel] yhich ig 
in the pit vill come 
out by the ſame rea- 
ſon. This is an in- 
vention which will 
ſayelabourif praQi- - 
ſed; buthere 1s to be | 
noted that the pit muſt be large aca to the M« 
end that it conteine two great vellels to paſſe | W 
up and downe one by another: ve 


——_—_—— —— 


Pro's EM, CXI. | 


To make 4 Ladaer of Corte which may be carryed 
in ones pocket : by which one may eafily 
mount up a Wall ,or Tr ree alone. 


le two Pullies A, & D, unto'thatof eA1, | 
ſet there befaſtencd a Cramp of Iron. as B; 

and at-D, let there be faſtened q ſiaffe of a foor | * 
and x-halfe Jorg as F, then the Polly 4: place | 
a hand of Tron, as E, to vvhich tie a cord 'ofan 
balfeipch. thick(vwbich may be of ſilk becanſe | 


Pully 
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by j Pally 4, bythe belp of the Crampe of Iron Þ, 
to theplace that you intendto ſcale; and the 
0 ae #, beingeyed at £4 Pally D;: put'it be- 

So p6cs ay os = owes < 


 - 1», os EY 


an nerf fat ; 
multiplying UT") | 
ies, This, ſecret i$+ + 
excellent in 

Warre, and- for lo- 

vers, its ſupportableneſſe avoids ſuſpition. 


PROBLEM CXII, 


| How towake a Punpe whoſe frength us marve- 
los by reaſon of the great Weight of water that 
it u able to bring np at once, and [0 by 
Contznnance. 


'B EteCy#&, bethe height of the caſe about 
two or three foot high , and broader ac- 
cordingito diſcretion : the reſt of the (ſe or 
concavity let be © : let the ſucker of the Pumpe' 
vyhich is made , be juſt forthe Caſe or Pumpes 
head « Cy,., & may be made of vvood or braſle 
of 4 inches thick, having a hole at E, vvhich de- 

Wn + [oats ſcending 


Recreation,”. 
ſcending' raiſeth up 
/ the cover Þ, þ 
Pr Which iſſaech fort 
 thewater, & aſcend- 
ing or raiſing up it 
pet ſho ir or! makesit 
B ? Cloſe t'R $;'515' the 
7 handle of the ſucker 
+97 tyed to” the handle 
T Xx, which works in 
the poſt 7 Z. Let 4, 
B,C,D,be a picce of Braſle, G the piece which 
encers into the hole to F,to keep-Our- the Aire. 
H,1I,X,L the piece tyed atthe funnell- or pipe: 
in which playes. the Iron rod or azis G, {6 
thac it” paſſe through rhe other piece 4 'N, 
which is ryed with che end ofthe pipe of Braſle. 
Note , that the lower end af the Ciſterne 
oughc to be reſted upon a Gridiron or Iron 
Grate, which may beryed in the pit, by which 
means lifting upand putting downe the handle, 
you may draw cen times: more water than 0- 
therwiſe you could. 
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_— Do a cen. co Ho Yr ds YM On —- = © -©@ © 
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PROBL E 4. CXIL 
How by meancs of 4Cifterne , to make Water of 4 
Pix continually tg aſtend without ſtrength, 
 . or the aſſiſtance of anyother Pumpe- 
Er L,bache Pit where one would cauſe 


4 Rx85t0 alcend coatinuallyto: ach _ 
| 0 


7, = I 0» 60-05 * m_y 
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ofa houſe. or the , places -which are ſeparated 
om it : jet there be.made a receiver as 4, well 
cloſed up with lead or othgr matter thac aire 
enter n9t in, towhich faſten a pipe-of lead as 
at E,which may have vent ar pleaſure, thenlecr 


there be made a Cifterne as Z , which may be 


commupicative to ef by helpe of the pipe 6G 
from vvhich Ciltery ”* "$ 2 a 
B, may iſſue the vwa-' * Tap, > ee 
ter of pipe P,vvhich 18 £| 
may.deſceud to H, Pj  $®:5 


yhichss a little be-. ©, | # T1944 
jory the levell ofthe - þ............. 1 
yvater of the pit, as 7 L 
muchas is G H.'to | 
the end of vvhich 
ſhafl be ſoldered cloſe a Cock vvhich ſhall caft 
out the vyater by. X H. Novv to make uſe of 
it, let'Z be filled ' full of yyater, and vvhen 
you vvould have it run turne the Cock, for 
thenthe vvater in Y, vvill deſcend by X. and 
for feare that there ſhould be vacuity , nature 
yvhich abhors it, vvill labour to farniſh and 
ſupply that emprinefſe out of the ſpring F,and 
thar the Pit dry not, the Pipe ought to be ſmall 
of an indifferent coperity according to the 
greatnefle or ſmalnefle of the ſpring. 


5 O% 
6 - 


— 


PROD, 


252 Mathematicall\ Recreation... 
PzoBLEM. CXINII. 


How out of « fauntaine to caſt the water very bj gh: 
different from « Probleme formerly © 
deliver, td, 


Lee the fountaine be B D, of a ronnd forme 
ng itis che moſtcapable and moſt per- 

feel He, wana: into it two pipes con joyned 
as EA, and HC,ſfothat no Air: my 4 enter itt 
at the place of jo let each of the Pipes 
oy by gyning Fo by-e 
Hh. cocke at G,being 

tj < oſed ; openthat at 
& ſowith'a ſquirt 


rce the water 


{ 5 8; rough the bole at 
x = , then cloſe the 
+.» Cackeat A, & draw 
out the ſquirt , and 

the cock at G. 


the Aire being before -arified will extend be 
dimenſions, and force the water with ſuch vio- 
lence, that it will amountabove the height of 
one or two Pipes : and.ſo much the. more by 
how much the Machine is great : this violence 
will laſt buta little whileif the Pipe have too 
great an opening , for as the Aire approacheth 
c0 his naturall place, ſo the force will diminiſh. 


Pzos a 
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PrevLnM- CXV- | 925; 

How to empty the wattr of 4 Ciſttrne by Pigs” 

| which Fan have a mation of it ſelfe- 

LE&43, be the veſfe]t; CDE, the Pipe: H 
E, a lictle veſſelf under the greater, in which 

oneend of the Pi pe 1s; wiz (,' and ſet the 0- 

ther end of the ipe E. paſing through che 

botrome. of the vel- on 

ſell at F, then as the }; ++ 

veſſell. filleth ſo will et . 


the Pig and when /* | 40, _ o__ | 
ES 
full as farre is P ls .. | 

the Pipe will 6 L------4/}.. 


torunneat E,0 5 

owne accord,and ne- "if 
ver ceaſe. untill the: - | 
veſſel] .. be OO. | PY agath 
nie: ot | | 


RVETE xvi. 
get [pt nut A greet beg hes, ah” , Jathat 


hd 


1 -0ne pat of water ſhall laſh a lon time. 
F. Faber 4 on cab veſlels of Braſſe, 
Lead,or of other-matter ofg n ubſtance 


as are the ewd velle AB, and "Jet chem 
be joyned together by the two Pillars 41 N, & 
E F: then letthere be a pipe HG. which inay 
paſle through the cover of the veſſel CD, 
and paſſe through 4 B, into G, making a litthe 
bunch. or riling inthe cover of the veſlell 4 F, 


ſo that che pipe touch it not ar the bottome : 
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then letthere be ſaldered faſt 
which may be.ſeparated. f ig 4 
the veſlell, and may Na his bunchie, fwelling 
45 the former wichour couching the bottbme: Y 
is repreſenced ia, [., and paſſing thri the 
bottome of A B, Ty be Conned utito'7; thac 
312 1235103 wilt on» + WIOMMEED make ar 

06/4, * .openingto the cover 
oiihe veſfell 4 Z, & 
_ let vi have' lg 
bfF/ outh as 4 Ttumnper: 

'þ fp that end.to;'receive 
the water.Then there 
| nuſt firthiet be ,ad- 
THEE | $4 vey net Pipe 
| Which paſſe 

- through the bottonie of the ior AF 1 a$ ft 
it be 0-P, arid let there be a bunch; of fweling 
over it as at P,ſo that it touch not alſs ch&'boc- 
tome :- ler there be further made to this feſſer 
veſlell an edge in forme of a Baſin o receive 

the, water, which being dne'potire water inco 

e Pipe / L, ancill the yeſſelt © D, befull,xhet 


ne the whole EET 7 dowite. that 


| 
(Pom, £2 


'CD, may beufpermoſt, aif AF, 


re ta (by help D's pipe G'H;, the 


water of eſfell 2 ill racine” tnco the 


A ET bg 


os pleaſanc'arn' i 
bid a te ich "Witte, which tg Cote, 


Cre from! ab y fotrntaine,in 


th Yee 3 rhreet very pleaſatit ro Behold, 
. Pres. 


ther Pipe I 1; 
the -bottome, of 
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r; - 2PxoBLEN; CXNVID 11!) oh 7 
Tf How t6 prodtiſe exechem/ytbe, reatmation of "Ftw- 
5 ples, in caſethe plants may mot be tranſþo tra © 
1 to,bo replanted ky reaſon of diſtance © 

& - wel of placers , —_ 


T Ak ewhar ſimple Fo v'p!6aſe;; burtie itand 
take the* aſhes of it *ant ler it- be” caleinia» 
ted two houres between two Creuſers wel luted, 
and extra the ſalt : tharis, ro put waterinto 
it in moving 6f it; thenleritſertle : and do ir 
two'or three times, afterwards evaporate it,thar 
is, ſet rſte-water be 'doyled in. ſome veſel;uncill 
it be all conſumed t- theh chere will remaine a 
falr at the boctotme; which-pou ſhallafrery 

ſowe in > yrphrn ay que nn he 


: 
| 
| 


Theatre of hvsbandry'fieweth, and" you ſhall 
have Your 'defire. 969 097) box, ww 
e Fou? Fetre >191t) « 

[ 7 Tr; ; ©2146 21 Ns : i} 


"8 3:1 1v: <q 


A 3:77Þ noplan CVITI. - ny 1 : 
JV idIVY 91G TY 


7x0.$5-07. 6. ounces of 7 with iviquall 
weight,of N, grinds ix gagerher with''r0. 
or 12 ounces of ſublimate. dillolyed in a<eller 


2 - 


Pons Marble the. ſpace, of foure dayes, att 
if ill beengge bke Oilg , Olive , Which Giftill 
with fire of chaffe or driving fire , nd - the 
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ſublime dry ſubſtatce Ag 3 upon the 


, \Fthe Liber of Ly ) which will beat the 
5 diffolye thatwhich | 


you yan Bleer | it, "els Fil it,and there will be 
produced vety vety ſubtitt 'Attones, which put into 
a bottle cloſe ſe Ropped! nd-keep it dry , and you 
ſhall have your deſire, with ay. to 
allthe world. and. eſpecially to e. fooſe which 
havetravelled herein without fr 


.by1ul I994 :2: 77 3 OVN 


1 6 "/Prapzpy x. 
oft mh invention of making the Phile- 
Eo hy which one a5 ſee with bis eze = 
row by little avdlitelt 
T5 ks ns! | ounces of :eFguafmtiyand dif. 
ans 7 4n0ynce offine filyer.re- 
fined ita Cappellathen 3h of Agua 
; Fortis, and two drams of wider which 
= in it, and mixe theſe two diſfolved things 
rogether , then caſt itinto a Viall of halfe a 
pound of _— ich may be well ſtopped ; 
for then every wha Tew' itgrow both in 
the Treednd: tank, This liquid. ſerves 
ary which is red, or white, without 


Fogppul hey; ni: - bit here i$'to- bs f 


fo be hed ir anointir 
dels for Ree Utoehing thefteſh : for 


polition i toe the or ſearching, 
heth the - 5. 7g raiſeth 


ym — — TITTY — 


as Is 
tt ene ant bladders very painful. 


Pros. 


—© - x % JV I 4,” * wH "Ri 


;the. Limbegk Bol 
Yapgurs.arife jw 


ifire paul there 
len 

take. away. Ft or, .. » 
| Feceiver and £19 $1 6 * 
hermetically, a ne wake a 
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 ProbLEM. CXX.. 

Show t make the repreſentation of the 
grear » world? 


Raw ſalt Nicer ant of fale Earth, which i is 

found along the Rivers ſide, and at the 
foot gf Mountaines, where .elpeciall are Mi- 
oerals 0f,Gu\d 4nd Myer: mix that Niter well 
tleanicd with When calcinate ic beemertically ; 
zhen pur x in,a;Lymbeck and let the receiver 
of Glaſle ; well luted, and alwayes in which let 
[thare;be; placed leayes of Gold at the botcome, 
hen pur. fixe under | 


\11l cjeaye,uato the 
Gold; augment yo 4 


[00 gore, then 


a Lings fr .fnder ic 
untill you may ke preſented in it t ®- which 
nature affords us: as Flowers, Trees, Fruits, 
Filtntdints, Shmne, Moone, Starres, &c. "Behold 


here the forme of the Limbeck , the recei- 


ver: A repreſents the Limbeck, B ſtands for 
the receiver. | 
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Fow to 'muke al one, or 4 


Cone of paper a Beetle 


T6 4%" 


Pro0ziin. CXXI. 


| Pyramidall body move 
pon 4 T able withomt ſprings or other Artifi- 
ciall meanes : ſothat it ſhall move by the 
-'-  edgeof the T able without falling? 


His propoſition is not ſo thornie and ſub- 
"tile as it ſeemesto be, for putting under a 


or ſuch like creature, 
you ſhall have plea- 
ſure with aſtoniſh- 
ment & admiration 
to thole which are 


-1gnorant inthe cauſe: 
for this animall will 
"ſtrive alwayes to free 


herſelf from che cap- 


© tivity in which ſheis 

in by the impriſon- 
 _ -. ment of the Cone: for 
comming. neere the edge of the Table ſhe will 
* rerurfie' ro the other ſide for feare of falling, 


FI —_ 
w_ 4 "IF W 
# %.F 


—— 


io 0 F: j CXXII. 
Tocleave an Anvill with the blow of a Piſtol. 


FO His is proper to a Warrier, and toperforme 
--ir, let the Anvill be heated red hot as one 


can 


as As. tat 2 «<< £©5S a HLodd Hoe A #5 mma 
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Can poſſible, in ſuch ſort that all the ſolidity of 
the body be ſoftned by the fire : then charge 
the Piſtoll with a bullet of ſilver, and fo have 


you infallibly che experiment. 


pnm_—=—_ 
— —————— —— 


Z | PROBLE ..CXX111. 
Hew to roft « (apon carried in a Budget at 
4 Saddle-bowe gn the ſpace of riding 
For 6 miles? 


' | H Avingmadeirready and lardedit, ſtaffe 

| with Butter; then Lene a piece- of ſtcele 

' | which maybe formed round according to the 

_ of the Capon ,and big enough co fill the 
Belly of it, and then ſtop ic with” Butrer; then 
wrapitup, well and incloſe it in a Boxin the 
Budget, and you ſhall have your defire: it is 
ſaid that Count MMan:field ſerved himfſeife with 
no 6thers,bur ſuch as were made ready in this 
kinde,for that it loſeth none” of 'its ſubſtance, 
and it is dreſſed very equally: 


PROBLEM. CXXIV---/ 
How to make a C andle buirne endoitians 
three times as long as otherwiſe 
it would? 
Neo the end of a Candle half burned ſtick 
a farthing lefle or more,to make it hang 
S 2 per- 
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perpendicular ihd veſſel of Witer , {6 ther t 
fwimine above the watet; then light ie, Aa it 
"ill fuſteine it elf & 
float in this tiiarher; 
and þeing placed in- 
toa fountaine ,pond, 
or lake that runnes 
ſlowly, where my 


—C > x F people e aſſemble , 
ESSE [== Ih cauſe an _—_— 
= IIS X feare co thoſe which 
[== = come therein in the 
—==4 An bt , KioWing hot 
== What It is. 


@ #3 4 + % 


— A 


_—_— _ 


Pbor i 6; CXXV. 


How on ks quantitic of wine torxtra?? that 
' which i moſt windy , and evill that it 
11 hurt mot "HL rfon? 
Ake ' two vials if 
f ſuch Tort tlikt 
ie be of like great- 
..«nefſe both in ths 
| belly and the_neck; 
Fill one 'of them of 
wine, and the other 
of water : let the 
| n———==S> mouth of that which 
Fac he 4 water ke'p p "#ced into rhe mouth of 


that which Eath the wine, lo the ag 
c 


— 
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be nppermoſt, now bet#hſerhe water is heavier 
chan the wine, it will deſcend inro the other 
Viall, and che wine which is loweſt, becauſe it 
is higheſt will aſcend above co ſapply the place 
of the witefr, 8nd (6 there will be a mucuall in- 
terchange of liquids, and by this penetration 
the wine wil Joſe her vapors in paſſing through 
the waree. 


-Px0312x CXXVI. 


How to ; | ake twd HMarmenxets, one of which ſhalt 
light Candle, and the ather put ir ont? 


pen the ſide of a wall makethe fipure of 
iT Mararouzet or other animall or forme , 
and right againſt ir on the other wall make 
another; in the mouth of each put a pipe or 
quill ſo artificially that it be not perceived ;in 
one of which place ſalr perer very fine, and dry 
and pulyeriſed ; and at the end ſer « licrle match 
of paper,in the orher place ſulphur beaten ſma], 
then holding a Candle lighted in your hand,ſay 
toon of theſe hm by way of command, 
Blow out the Candle; then lighting the paper 
with'the candle, the ſalt- peter wil blow out the 
Candle'immediatly , a ing to the, other I- 
mage(before the match of the Candle be out) 
touch the ſulphur with it and ſay , Light the 
Candle,& it will immedaatly be lighted , which 
will cauſe an admiration to thoſe which ſee the 


aAftion,ifithe wel done vvith a ſecret dexterity. 
| S3 PROB, 


MarhewatlcaR' Recreation, 
Wy) PrROBLIEBM.XXVII. 
Howto kgepe Wine freſs as if it were in 4 cellev 
'  thonghit werein the heat of Summer, and 
withust [ce or ſnow, yea thonghit were 
carricd at 4 ſaddles bow, and ex- 
poſedtothe Sun all the day ? 
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Etyaur wineina viall of Glaſſe ; and place 
—itin a Box made of wood , Leather, or ſuch 
like : about which vial place Salt-peeter , and 
It will preſerve it and keepit very freſh: this ex- 
periment is not a little commodious for thoſe 
which are not neare freſh waters, and whoſe 


dwellings are much expoſed to the Sunne. 


4 —c——_ — 


PuoBLE M. CXXVIIL. 


To mike «Cement which indurethor laſbeth 
as marble, which reſifteth aire and wa- 

ter Without ever diſjoyning or 

# uncementing ? | 
'T Ake a quantity of ftrong and gluing Mor- 

ter vvell beaten, mixe yvith this as much 

nevy (laked Lime , and upon it caſt Oile of 
Oliye | or Linſeed-Oile ,. and it vvill becomo 
hard as Marble being applyed in time. 


PROB. 


ma a.cac5Tv > 3 


uo ® $$ fa 6" A 
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How to melt metall very quickyy , yea in # 
ſhell upen a title fire. 

Ake a bed upon a bed of metall with pou- 
der of Sulphur,of Salt- peeter;and ſaw-duſt 
alike ; then pat fire to the ſaid pouder with a 
burning Charcole , and you ſhall ſee that the 
metall will diſſolve incontinent and-be in a 
Maſſe. This ſecret is moſt excellent, and hath 
been praQiſed by the reverend father J/ercenns 
of the order of the /ſinimr. 


M 


” . ” # | 


Lo — - 


OPronLEN CXNK: 
How te maks Ira or ſteele excreding hard? 
Vench your Blade or 'other thſtrument 

ſerentimes in the blood of amale''H 


mire with Gooſe-greaſe, and at each timedryir 
al the fire before you wetitz and it will become 


EXCeeding hard , and not' brictle, which is noe 


Ordinary according to other temperings 'and 
quenchings of Iron: an experiment of ſmall 
colt, often proved , and of great conſequence 
for Armerie in warlike negotiations. 


Pzxos, 
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To preſerve fre as Jawy 45 you will , Switgting the 
_ NCA tuA fire of Veſt ales. 


Erer that you have extrated the burning 
"ſpirit of the fac of 'Þ, 'by .the Wevroes of 
fire, as is required according co the Arr of 
Chymiſtrie , the fire- being'kindl&d of ir felfe; 
breakithe Limbeck , and che Irons which are 
found at thebborrodc wiltfame, and gpprare 
burning Coles as ſoane as they Ffeele the . aire; 
which if you promprly iacloſe 'in a” vigh of 
Glaſſe, and that you ſtop it exatly with ſome 
p00d Lute: ortobe -more affured -ic -may-be 
cloſed up with Hermes wax for feare that the 
Aire get not jn.' Then will ic -kegf more chan 
a thouſand,yeares(as a man,may lay ) yea at 
the botteme ofthe'Sea ; and openinS ir -ac the 
xndivf rhe.time,anfooneas it fooles/ the -Aixe 
yetikes fivcgwith irhith you may:lrght a:Marech., 
"This ſeereumerits tabetrevelled atyer :aod put 
ice; for chatitivnot gamingn,;,;antl full 
aof aſtoniſhment ,! DIY ag 
Haſterju but; as longrkwhic matter Jafteth ., and 
(Chat chere: is nomatc er eo: be-foundghat will [fo 
- ngingure. 20 tie 


'© ih. JH. 


la44oo0o444, 

Arcficiall © fire-Workes : 

Or the manner of making of Rockers 
and Balls of fire, as well tor the Wa- 


ter, asfor the Aire ; with the com- 
poſition of Starres,Golden-rain, 


9, Sr"; 


e, Serpems, Lances, Wheo's ut fir 

'e and ſuch like?, p!caſonc 

5 and Recrcative., 

” EEC TT IT 
x Of the compoſition for Rockets. | 
: == N the making of Rockets 
7 WA the chiefeſt thing to be re- 

| J 69 garded is the compoſition 

WF that they ought to be fil- 


led with ; foraſmuch as | 
chat, which is proper to i 
= Rockets which are of aleſle | | 
1 "0%, ſort is very improper to 
thoſe which are of amore greater forme ; for 
the fire being lighted ina greatconcave,which 
is filled with a quick compoſition, burnes with 
great violence; contrarily,a weak compolitian 
being ina ſmall concave , rflakes no effe& : 
therefort we ſhall here deliver ia chie firſt place 
rules and directions , which may ſerve for the 
crueccompolition , or mattet with which you 
way charge any Rocket, rom, Rockets which 
are 
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are charged bur with:one ounce of Powder un- 

to great Rockets Which requireth for their 

charge 10 pound of Bqwder , as followeth. 
Foy Rec kets of one onnee. 

Vnto each pourid of good musket Powder 
{mal beaten, put rwo ovnices of ſmal Cole duſt , 
and with this compoſition charge rhe Rocket. 

For Recktrs of 2 of } ounces. © 

Vnto every foure otinces and a halfe of pow- 
der duft, adde an ounce of Salt-peter,or to eve- 
ry 4 ounces of powder duſt, adde an ounce of 
Cole dult. | 

For Rockets of 4 ounces. \) 

Vnto every pound of Powder duſt adde 4 
ounces of Salt peter.& one ounce of Cole duſt: 
buc to have ir more ſlow; urito every 1 0. oun- 
ces ©&f g00d duſt powder adde 2 ounces of Salt- 
peter, and + orvnces of Cole duſt. 

For Rockets of 5 br 6 eunces. . ; 

Vnto every pour'd of Powder duſt, adde 3 
ounces and a halfe of Salt peter, and 3 ounces 
and ahalfe of Coleduſt;;-as alloan ounce of 
Sulphur;and'an ounce of fyle duſt. 

: For Rockets uf 7 'or $ onnces, 
'Vnto every pound of Powder duſt adde 4 
ounces of + alt peter;and'$ ounces of Suſphur. 
| Of Racket, of * C'or 1.2 O0HRCES- 
- Vnta the precedent-eompoſition adde halfe 
an ounce of ©ulphur, and it will be ſufficient. 
q "For 'þ oekets of 4 "Or 1 © OMHCES. | 


Vnto every pound-of -Powder_ duſt adde. 4- 


onunces-of Salt peter,or Cole duſt 2 ; ounces of 
Sulphur 


Ol 


Al 


cc 
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Sulphur and fite*dift of 1 Lounce.....*. nor 
__ "Fox, Roc a7 of I, Penh... .-... 
Vat6 every pond of Powder duſt adde. 
outices of Cole duſt, ant ons ounce df Sulphur, 
"w © "Of Reckerrof 2,pomnd. 1 in|: 
Viito every pound of Powder duſt adde's y 
onne&'of” Sale peter, of, Cole dult, 2 * ounces, 
fileduſt t.; ounce” and of Sulphur, z of ounce. , 


mY ” 
- - 


"4.107 Oe Iref 7 BOWRG.. nn of 
Vito every NNks of Saft*peter” adde 6 
ounces of Cole duſt, and of Sulpher 4, ounces, 
For Rockets of 4,5 6, 0r 7% pound 

Vnto every pound of Salt peter adde 5 oun- 

ces of Cole duſt,and 2 } ounces of Sulphur. 
For Rockets of 8,9,or 10 pound. ** 

Vyeo every pound of Safc* peter, adde 5: 

ounces of Cole duſt, and of Sulphur 2 5 ounces. 
Here note that pivall great Rockets, there is 
no Powder-put,hecaule of che-greatneſle of the 
fire which is lighted ar once, which cauſeth roo 
grext 4 violence , therefore ought to be filled 
wich a more weaker compoſition, - 
Of the making of | Rockets and otber 

|  Fireworkss.. .\ i toe, 4 

Or the making of Rockets of ſundry kindes, 

divers moulds are to be m1de, with their 
Rolling! ptass Breaths'; Chargers, Sree 3s M3Y » 
be, ſega here-in the\figure., And having, rolied:; 
a Ns 95: paper upþon.the | Rolling pin for!1 
your manld;-fll jepieh the! compoſition be--; 
longingce-chat mould as. before is delivered : - 

on T 2 no'N 
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now may you load it on the top, with-Serv 
pents, Reports, Stars,or Golden Raine: the Set. 
pents are made abont the bigneſſe of ones lit- 
ele finger, by rolling a little paper npot 4 
, ſmallſtick , and then tying one end of it, and 
| filling it with the mixe compoſition ſomewhat 
cloſe , and then tying the other end. The re- 
ports are made in their paper-Caſes as the 

Serpents , but the Paper ſomewhat thicker to 


0” ON Io oo oo Roo — EOonotiny ow W—m_ COONENIOORY 


_- | 
graine-Powder or balfe Powder and halfe com- 
poſition, and tying both: ends cloſe , they are 
finiſhed. The beſt kinde of ſtarres are made 
with this mixture following ; unto ' every 4 
ounces of Salt-peter , adde 2 onnces of _ 
phur 


| are filled with 


a+ 404, . co =  * warm ww i3rEyXxa &Þt F''- ' 


E 


, 
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* | phor, andtoit put t. ounce of Pontder«duſt, 
- | and of this compoſition make yourſtarres, 
purting a ligrleof «within a ſmall quantity 0 
| Py 21h . I. 

l e PL | F- =» 


. — 


— 
— 
- 


e 


Quilles,its a goodly fighc to ſee how. pleaſant- 
ly they rpread themſelves in the Aire, and 
come downe like ſtreames of Gold much like 


the falling downe of Snow being agitated by 
ſome turbulent winde. 


vi T3 of 


90 tt 
v7 \ man 3 Of rect ative pres... .. 

-! Pra ilifravcs fdith, rharit wine in <piamde 
4 pleged uYhon! arectiverwfburning Coles, to 
exhale the ſpirit of it,and be incloſed within a 
Cupboard or ſuckrli ke place ,10 that the Aire 
-may not go in; nor out,and fo: being ſhut up 
:: for 5&6 yeares he that ſhall. openit , having a 
- wax Candle lighted ,and'ſhall put it into the 
Cnbboard there will appeare unto him the 

figure of many cleartftarres... ' -- 
2 1f Aquavir® have Camplyre diſſolved i in 
it;and be evapbrated in a cloſe Chamber,where 


MT there i is:but a Chatcole fire; 'the firftther enters 


into the Chamber with'a Candle lighted, will 
be extremely:#Komſheg-,' for all the Chamber 
will feeme cobefollotfire very ſubtile Fs boti it 
will be of little contintance: * 

2 Candles which are deceitful are —_ of 
halfe powder, covered over with Tallpw, and 
che ott: er Falfe'is 'matde of teane Tall 6h: "or 
Waxe, with## 6rdittaty week; rhis Caridlebe- 
ing lighted; #hd4the upper halfe conſumed, the 
powder will tzke fire,,not Without great noiſe 
and.aft onſhment'td thoſe which are. {gnonip 
of the cauſe. | (e304 

4 A dozen ox: twenty feral Serpent vated fe- 
cretly under a Candiefieh hat is indiffetent 
hg, which may kave'a Kot /paſſe throu ough the 
16cket ofa re/ the*'Cardte through which a 
piece of primer may be" placed , and ſetting a 
i m2! Condi/tiin the-focket 19 burnt accorcmg 

| or "09 -to 


' will ye here and there, 
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to a time ienized ; which Candleſtick, may be 
| fer 0n a ſide Table without ſuſption 20. any; 
| then when the Candle is burned, that it: fires 
the primer ,. that immediately will fire all the 
Serpents, which overthrowing the Candleſtick 
inermixing them- 
ſelves, ſometimes in che. Aire, ſometimes in the 


Phanching , one amongſt another » like the 
crawling of Serpents, continuiag for a pretty 


while-in this poſture, and in extinguiſhing 


every one wili give his report ikea viitoll; 


" This will nota little aſtoniſh ſome,thinking the 
houſe will be fired , though the whole powder 


. tog 
: ftrengr to-do ſuch an effect. 


er makes not an ounce, and hath ao 


How to make fire run up arid down, 
forward aud backward 
Ake ſmall Rockets , and, place the raile of 
one to the head of the ocher _upona Cord 
according to your fancie, as agmit the Cord co 


be A BCDE + G. girefire co the Rocket at 
A, which will lye to Z, which will come back 
againe to A, and fire another at C, chat will 
flieatD, which will fire another there, any fl e 


to E,and that to F, and (v from F to G, and. 
at G, may be placed a pot Ot tire, v2, GH. 
"hc 144, the 


which fired will make g. 30d {port 

Serpents which are in it will vario! ly 1: or 
mix themſelves in the Alre , ad upon the 
ground,and every one will ext ugn1ih with A 


report; and here may you note chat upon the 
T4 RUCKELS 
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Rockets may be placed fierie Dragons,Comba- 
tarys, or fach'like to meet one another, having | dard 

Ld}, Ss : 4'> $+ "TILE LEED 7 "ſm. _ ; "wa 1 of P) 


* 


-» 


4 "<6 


lights placed in tbe Concavity of their badics 
which will give great grace to theaftion. 


How to make Wheels of fire. 

'J ke a Hoop , and-place two Laths a- 

croſle' one the other; upon the crofling | 
ef which make a hole , ſo that it may be placed E 
upona pinto turne eaſily , as the figure 2. | 
ſheweth upsn the ſides of which hoope or., Ii 
round Circle place your Rockets, to which. Jn 
you may place Lances of fire between each th 
4. 14.44 dt Rocket ; | 


: 
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Rocket: let this wheele be placed uhqn a Nan- 
dard as here is repreſented, and proce a piece . 
of Primer from one Lance to another,then give 
fire at G, which will fire'F,chat B,that will fi 


= 


3 
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| Of night-Combatants, IH, 
Lubbes , Targets , Fanlchons, and Maces 
—charged with ſeverall fires, 'do make your 

aight- Combatants , or are uſed to make place 


amongſt a throng of people.*.. The Clubbes at 
tne ends are: made like around Panier with 


ſmall 
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nall ſticks, fille with little, Rockets, in 2 ſpi- 
rail forme, glu:d an{ ſo placed char” they Fre 
but one, after another ; the Maces are of di- 
vers faſhions ; ſome made o2lang ar che end, 
ſome made of 1 ſpiral form 2,bur all made hol- 
low to putin ſeveral compoſition,and are boar- 
ed in divers places, which are for ſundry Roc- 
kets,and Lances of weak compolicion to be 
fired ac pleaſure :' The Faulchons are made of 
wood in a bowing forme like che figure 4. 
haviag their backes large to receive many Roc- 
kets, the head of one nezre the -neck of ano- 
ther, gtued and faſtned well tog=ther 


4 a £«« Dx _ ow + þJ,TiO<4&> Þ i i4 a4<. ou. 
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are TY of wooden chinne boards,which 
are channeled in ſpiral lines ro eontaine primer F 
to 
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to fire the Rockers one after another , which i® 
ire | all covered with thinne covering of wood, of 
{i. 4 Paſtboard', boared ' with holes ſpirally alfo ; 
which [Rockers muſt be glued and made aſt to 


d, 
1l- 4 the place of the Channels : Now if twomen, 
'r. | (the one having a Target in his hand; andthe 


e. | other a Falchon, or Mace of fire, ſhall begin 
he | tO gh , it will appeare Very pleaſant"to the 

Spectators :' for by the motion of fighting, the 
{ | place will ſeem to be fut of fireames off fire : 
ant! there may be adjoyned to each Target a 


Co 
}. | Sunne or a burning Cometwith Lances ot fire, | 
i | which wil! make them more beautifull and re- ; 
-. | ſplendent in that avon. ; 
: Of Nanding Fires. 
GVch as are uſed for recreation, are Colhſſae, 
* States , Arches, FPyramiaes , Chariots , 
I 8:04 IR: Ea 


; 
l 
[f 
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Chaires of triumph and ſach like, which may be 
accommodated wich Rackets of fire,and beau- 
tified with ſundry other artificiall fires, as pots 
of fire for the Aire which maycaſt forth ſe- 
eral.figures,Scutchions, Rockers of divers ſorts, 
tarres, Crownes, Leaters , and ſuch like , the 
pal of which may be armed wich ſundry 
Lances of fire , of (mall flying Rockets with re- 
ores, flames, of ſmall birds ot Cypres, Lant- 
ornes of fire,Candles of divers uſes , and co- 
ſours in burning: and whatſoever che fancie of 
an ingenious bead may allude unto. 


Of Pots of fire for the Aire, which are thrown 
| 04 of one Caſe one after another of a long 
Continwance- 
Ake a long Trunk as A G, and by the 
* "ſide A H, let there be a Channel which 
may be fiered with: flow primer or compoliti- | 
dn ; then having charged the Trunk AG, with 
the Pots of fire for the Aireat/G E(, and 
make the Trunk eG, very faſtunto a Polt as 
/ K, give fire atthe top asat A,which burning 
downewards will give fire to C, and ſo throw 
- out that Porin the Aire, vvhich being ſpent, 
1n the meane time the fire vyil: burne from BtQ. 


D, andſofire E,and throvv it out allo into} 


| the Ayre, and ſo all the reſt one after another 
vvill. bethroyvne out : and if the Pots-of fire 
for the Aire vvhich are caſt out , be filled vvith 
diverſe Fjxe-yvorkes, they vvillbe ſ/o much the 
| ETA | | more 
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caule A vyondertull 


common people weÞ/ _ 
re Nanders hy fort 


thoſe Pors being fil -, A 
led "th _ | 1 
fire i r-' 
pents ers. Aire," 2 As 


Of Fire-morket, _ ____ $77 
nore pleaſant'ro the --;, -; | 
deholders. - - Theſe. C5 
Thanks of. fire doe 

eatly - adorne 4 
irevvorke, and may - 
conveniently be pla- 
ced at each angle of 
the vvhole yrarke, 


OR ay | 
kf} kw, he, S I £4 
Of Pots of fire fat the granny. . |, 
\ [Any Pots of fire being | fired together do 
'"give a fige repreſentation , and recreation 
to the ſpeRators, and 


ſhout amongſt the 


they vvill ſo intermix ohe vvithia anothee , in 
flying here and there a little above the ground, 
and giving fuch a volley of reports that 
the Aire - vvill rebound vvith their noiſe , 


and the vyhole place be filled yvich: ſundry 
ſtreames 
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ſtreames of pleaſant fire ; which ſerpents will Yno! 
much occupie theſe abouc the place to defend jet 
themſelyes in their upper parts , wherychey will J,nd 
no leſſe be buſied bythe balls of fire , which the 
ſeeme to annoy their feet. | 


.* . 1 Of Ballesof "re: ' | þ 

*Heſe are very various according*toa- mans Þ* 
fancy; ſome of which are made wich very: ffre 
ſmall Rockets, the head of one tyed to che neck For 
of another : the ball being made may be cove-| fupc 
red over with pitch except che hole to give firel Fe. 
eo it; this Ball wil] make fine ſpore among(tthe/, 
ſtanders by, which will take all a fire, and rolle 
ſometimes this way, ſometimes that way , be- |=: 
tween the legs/of thoſe that are ftandets' fy; | 
if theptake not heed,” for the motion Will be 
very Irregular , and __. paBonls.: 
in the; motion” will ©, 
caſt forth ſeverall - 


fires with reports. In 176 
the ſeeond kind there | 
may be achannell of | - 
.Jron'placed in divers}... 
places in (pirall'man- | 7 147 
ner, againſt which * '-* any gegh _O 
may be! placed as many ſmall petards:9f, paper | 
as poſſible may be,.the; Channel! guſt, be. tulk Þ+g 
of flow comp ofition, and may be cayerel: as, ft 
the. former, /and made fit; with his Ragkersin, | 4; 
the\ middle : chis Ball-may - be ſhpx, ouzrof a lic 
; #4. Morcer- 
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vil Bnorter Peece;or charged on the top of a Roc-. 
nd Bier : for in its motionjtwill flye here and ch 
ill F:nd give many reports in the Aire : becauſe 0 
ck Jthe diſcharge of the petards. 


Of fire upon the Watey. 
ea} which are- 'hvare vpon Rivers or. 
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to rechins: or * B8Ide the « 5 Ity 0 
that may be iade within it, .in which may play 
divers fires , Vetards, &c. and caftout! many 
limple Granadoes, Balls of fire co biirne'in the -« 


Water, 


of . ere-Wor 5. 
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warter- 


ane in atriother, that ſo the Combatantrs with 
the Targets, and Mates may fight ; which 
will give great, content 'ro the eyes of thoſe 
which are lookers on ; and in the concluſion 
fire one another / ( for which end they were 


ade: )by which the dexterity of the one may' 


be knowne inreſpe&t of the other , and the cri- 
utmph and viRory of the fight gotteo. 
 _ Of Ballts of fire which move upon the water. 


Ts wich other little Balls, glued round 
about atid filled with compoſition for the wa; 


df d 


ter , Which fiered,will produce maxyellous and 
admirable effects, for which rhers-mitft be had 
lietle Cannons of white Iton , as the-ends of 
ſmall flitinels; cheſe Iron Cannons miy be picr- 
ced in.ſfundry plates; rowhichi holes , may be 
ſet ſmgll Balles ful of compoſition for che water 
which ſmall Balls muſt be. peirced deep and 
large,and covered with Pitch, Except the liole: 
in which hole muſt . © | E 
© be firlf plated a little |». 
- quantitie of -graine - 
Powder ; and the 
reſt ofthe hole filled ( 


rpents and other things , and often 
timestheſe boares in their incounters may hang 


Heſe may be made jn forme of a Ball ſtuf- 
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| Of Fire-Workes, \ 8x 
be filled with a flow compoſition ; but ſurh 
which is proper to burne in the water : then 
muſt theſe. Cannons with their (mall Balls be 
put ſo. together that 'irmay make a Globe,and 
the holes in the Cannons be anſwerable to the 
hollow Balls, and all covered over with Pitch 
and Tallow; afterwards pierce this Ball againſt 
the greateſt Cannon ( to which all the leſſer 
ſhould anſwer) unto the compoſition ,, there 
fire it, and whenit begins to blow, throyy'it in- 
to the,water , ſathe fire comming to the holes 
will fire the graine Powder, the which will 
cauſe the Balls to ſeparate and fly here and 
there ,: ſometimes . two at a time, ſometimes 
three, ſometimes more, which will burne with- 
in the water with great aſtoniſhment and con- 
tent tochoſe which ſee it. 
/ | Of L ances of fire. - 
Tanding Lances of fire, are made commonly 
- with hollow , wood ,} to containe ſundry 
Perards', or Rockets, as the figure here ſhew- 
eth, by which is egfie to invent others occord- 
ing to ones fancy. - Theſe Lances have,wood- 
en handles,” thatſo they may, be faſtned ac 
ſome Poſt, ſo that they be not overthrowne in 
the flying out of the Rockets or Petards ; there 
are. te er ſorts of Lances whoſe caſes are of 
three'or foure fouldings of Paper of a foote 
long , andabour the bigneſle of ones. finger , 
which are filled with a ng rrp Lances. 
Bur if theſe Lances be _ with a compoliti- 
y, on, 
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on, then (arts every 4 ounes of powder; adde 

py Ounces of Sakt-Peter, and unto that adder 
WS | QD 4/0unce of, Sulphur ) 

| Fit witl make a brick 

A firered before it-be 


ids } placed about pt: = 
—_ IK Rocket. and” 
Ears orſhip, it would produce a miſchle- 
vous effet. 
How to lt « Rocket Horan. 979 

ur: of berws/e: =o | 
Vieo the end of the Rocket place arr Artow 
which may not be tooheavy, butinc ſtead 
of the feathers let that.  beoof thinne white 
6 ,-tinne plate,and place 
Fav it upon a teſt; as 
; F=$ here you may fee 
; by the Figure, 'then 
F nk RD EST: pive fire unto it; and 
#64 2. .' 1, you may ſee how ſer- 
ns, Sk ] oo had gr (es 
4 ot of 'ſuc 
_— at Rockets, maybe ple- 
ced Petards, Balls of fire, Granadoes, &c; and 

ſo may boagplye® 10 £0 owe affaires. - 


How 


[4 Eance be fiered atid 
fd |F held ro it: arid if. 
— | 20 ſuch Lances-were 
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Of Five workes. .. 
How a Rocket burning in the water for 4 certaine 
time, at laſt ſpall fly np in thee Aire 
with an'excceding quickaeſs. 


T" 0.do this, take two Rockets, the one equal} 
;..co the other, and joyne them one unto ano- 
Bee in the middleat C. in fuch ſort that the 
e may eaſily paſſe from one to another: it be- 
ing.thus done, tyethe two Rockets at a ſtick in 
D, and let it be ſo. Jong and great thatit may 
make the Rockets in the water hang, or lye up-' 
righc: then take a pack-thread and rye it at G. 
and letit come double about the ſtick D AY. 


at; kat.that | 
mt. hang a Buller. _ *- a 
. -» ————= l 
of Gas weight. as © === Tas 


- _ 
— w— 


K. for then Giſt = = 


burne. to B. by a »,/ _ | 


ſmall ſerpent filled 


there and tyed at the _ _ - ah: 5K 
= and coyered ſo that the water injure it hot, 


which will fire the Rocket B D, and ſo mount- 
ing.quiek out of the water by the looſe tying ar 
C. and the Bullet at the pack-thread, will leave 
the other Rocketin the vvarter : and ſo aſcend 
like a Rocket inthe Aire, to the admiration of 


ſuch as knovy not the ſecrecie. | 
be of 


234 of Fire-Workes, 
Of the framing of the parts of « Fire-Wyrke, 
together, that the ſeverall workes 
my fire on: after another. 


' >Auſea frame to be made as A B('D. of 
-— tyvo foot ſquare eyery vvay, or thereabouts 
£ (aCcording to the quantity of your ſeverall 
F vyorkes ) then may you at each angle have a 
great L ance of fire to ſtand', vvhich may caſt 


out Pots of fire as they confume': upon the 
ledges AB. BC. andCD. may be placed 
ſmall Lances of fire about the number of 3oor |; 
68,ſome ſjdevyiſe,and others upright, betvyeen | 
theſe Langes may be placed Pots of fire ſloping 
outvyards,but made very faſt, and covered ve- 
ry cloſe, that they chance not to fire beforethey 
ſhould ; thenupon the ledges RE.FG. HT. 
and 4 D may be placed your ſouciſons ; and 
behinde all che vvork may be ſet your Boxes of 
Rockets,in each of vvhich you may place 6, 9, 
3 2, or 2o ſmall Rockets : Novy give fire at 'A. 

(by help of a piece of primer going from 'one 

Lance to another ) all the Lances vvill inſtant- 
ly at. once be lighted, and as ſpone as the Lance 

at, A is conſumed , ityvill fire the Channell 

yvhich is made inthe ledge of the frame vvhich 

runnes under the Pots of fire, andas the fire 

goes along borning.hs Pots vvill be caſt forth, 

and ſo the rank of Pots upen the ſides of the 

frame AB. BC. and CD. being ſpent, the |]' 

ſouciſons vvill begin to play being fiered alſo 

by a C bannei vvhich ruones under them, upon os 
the 
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the ledges AD,HI1,FG, and KR FE. then when 
the Souciſonrare ſpent upon the laſt ledge RF. 


there may be a ſecret Channel ia the ledge CD 
which may fire the Box of Rockets at KX. and 
may fire all the reſt one after another , which 
Boxes may be all charged with ſeverall Fire- 
Workes: for the Rockets of the firſt Box may 
be loaden with Serpents, the ſecond with Stars, 
the third with Reports,the fourth with Gold. 
en raine, and the fifch with ſmall flying Ser- 
pents; theſe mounting one after anorher and 
flying to and fro wiil much inlighten the Aire 
in their aſcending, but when theſe Rockets dil- 
charge themſelves above , then' will there be a 
moſt pleaſant reprefentation,for theſe fires will 
dilate themſelves in divers beautifull formes , 
ſome like the branching of Trees , others like 
fountaines of water gliding in the Aire, others 
like flaſhes of lightning, others like the glitte- 
ring of ſtarres, giving great contentment, and 
delightto thoſe which behold them; Bur if the 
worke be furniſhed alſo with Balons ( which is 
che chiefeſt inrecreative Fire-works )chen ſhall 
you ſeeaſcendingin the Aire but as it were 
onely a quill of fire, but once the Bales taking 
fre, the Aire will ſeeme more than 100. foot 
ſquare full of crawling , and flying Serpents, 
which will extinguiſh with a volley | of more 
than 500 reports : and ſo fill the Aire and Fir- 

mament with their rebounding clamour- _y 
| # | e 
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The making of which with many other rare 
and excellent Fire-workes,and other practiſes, 
| | not onely for recreation , but alſo for ſervice : 
; | you may finde in a book intituled Avrificsall 
Fire-workes, made by Mr. 11a/thas (a maſter of 
his knowledge) and areto be fold by V/iliew 
Leake, at the Crowne in Fleet-ſtreet , between 
the two Temple-Gates. 


Conclufion. 


In this Booke we bave no- 
thing omitted what was materi- 
all in the original} , but bave a- 
bundantly augmented it in ſun- 
dry experiments: And though 
the examinations are not ſo full, * 
and manifold; yet, ( by way of 
brevitie)we have expreſſed ful- 
ly their ſubſtance, to avoid pro- 
lixitze,and ſo paſt by things ret - 
tergted, - 
FINIS. 
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THE 
DESCRIPTION 


AND USE 
OF THE DOVBLE 
Horizontall Dyall. 


WHEREBY NOT ONELY THE 
Houre of rhe Day is ſhewn, bur alſo rhe 
Meridian Lixe is found: 


And moſt Asrzonow1cartr Queſtions, 
which may be doneby the Gros x: 
are reſolved. 
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Whereunto is added, The Deſcription of the 
Senerall HoROLOG1CALL RING. 


LONDON, 


"Printed for WitLLitamLEAxE,and are to be (ol« 
at his Shop at the ſigne of the CrownJa 
Fleerſtreer , between the wa ® 

T awple Gates. 165 3+ 


The deſcription, and uſe of the double 
| Hafitontall Dzall., + 


Here are upon the Plate ewo ſeverall Dyals, That 
Twas 1s outermoR, is an ordinary diall divided in. 

to houres andQuartets andevtry Quarterinw three 
parts which ate five minutes a piece 3 fo thac che whole 
houre 15 underfiood to cantein 6o mitutes. And for this 
dyall the ſhadow of the upper obl:que, or Qanting edge 
of theftyle, or cocke, doth ictve. 

The other YGiall,wingh is wichin, 13 the profettron of thi 
apper Hew:(phere, upon the plam of the Horizon : the Ho. 
ri&os it (clt is underliood to be the innermoſt cucle of 
the limbe 2 and is divided on both ſides from the points 
ot Ezft and Weſt into degrees, nored with 10.20.30, 
&c. As far asneed requireth : And the C:nter of the In- 
firumem is the Zemrth, or Verricall pount. 

Wichin the Hor:z0y the iniddle ftraigheline pointing 
North.and Somib upom which the iyle Randeth, is the 
Meridian or twelyea clock line : and the other ſhorr 
arching lines on both fides of it, arethe hore lanes, di- 
fiioguiſhed accordivgly by their figures : ang are divi- 
ded into* quarters by the fimaller 1ines Urawn' between 
them 2 every quartcr conteining 1 5 mitutes, 

The two arches-which crofſe the, houre lines, meeting 
on both fides in the points of intetedtion of the fixe a 
dlocke lines 'With the Horizon, are the two femicircles 
of the Eclytick or annual LGarxcle efthe fun 3 the upper 
of which archesſerveth for the Summer balte yeere ; and 
thelower for the Foxer "half yeer * and, therefore divi- 
ded int* 365 dayes : whith areatſo:diftipguiſhed into 
ewelyve monerhs with longet lines; having their names ſer 
down : and into rebths 'and fifts: with ſhorter lines - 

an 
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The deſcription and uſe of the denble Horizontall Diat. 
an] chereſt of the dayes wich pricks as way plainly be 
ſeenein the dial, 

And this is fer the ready finding out of the p/ace of the 
Sun every day: and alſo for the ſhewing of the Suns 
yeerely motion, becauſe by this motion the Sun goeth 
round about the heavens in the compaſſe of a yeer, ma. 
king the four parts,or ſeaſons thereof, namely, the Sprmy in 
that quarter of cheEcliptick which begins ar the #merſettie 
on on the Eaſt fide of the diall, and is therefore called the 
Vernall imterſett;on. Then the Summer in that quarter 
of the Ecyprick which begin ac che 1mterſeft.on with the 
Meriaian in the higheſt point next the Zemth Aﬀccr 
that , Axtwemne in that quarter of the Feliprich, which 
beginneth at che interſefFion on the Weſt hide of the Vi. 
all, and is therefore called the Au:umnail mierſettion 
and laſtly, the Winter in that quartct of the Ecliqric', 
which beginneth at the mmrerſcft;on, with the eridgan 11 
the lowelt point next the Horizon. | 

Bur defides this yeerely morter, the San hath a diurnal, 
or daily motion, whereby ic maketh day and night, with 
allchediverfities and inzqualities chereof 2 which is ex- 
preſſed by thoſe other circles drawn crofſe the honre Ime1; 
the middlemoſt whereof , being grofler then the reft, 
meeting with the Ec'iprick 1n the points ofthe Vernall, 
and Autumwall interſettuns.is the F quinetts all : and the 
reſt on both hides of ic are called the parallels, or diwrnall 
arch of the Sun , the two outermoſt whereof are the 
Tropicks becaule in them the ſun hach his furtheſt dgreſ- 
fon or Declination from the /Equinoftiall, which 1s de- 
prees 23; 2 and thence beginnech qins tO return to- 
wardst he Equinstial, The upper ofthe rwo Tropicks 
inthis uor Nottherne Hemiſphere is che Tropck of Can- 
cer, and the ſun being in ir, is higheſt into the Norch,avas 

XN 23 king 


T be deſcription and uſe 2 


king the longeſt day of Sunwmer : And the lower next 
the Horizon is the Trepick of Capricorne ; and the ſun be- 
ivg in it, is loweſt into the Sowrh, making the ſhorteſt day 
of winter. 

Between the two Trepichs and the Aquineliall , infi- 
nite ſuch paralle! circles are underfiood to be conteined x 
for the ſup, in what pointſocver of the Ecliprick it is car. 
ried,deſcribeth by his Lation a circle parallel tothe Aguie 
netliall : yer thole parallels which are in the infirument, 
though drawn bur to every ſecond degree of Declina- 
1108, may be ſufficient to direRt the eye 11 agloing and 
tracivg out through every day of the whole yeere in 
the Fcliptick , a proper circle which my be the diur- 
nall arch of the ſun for that day, For upon the 
right eſtimation ct that imaginary parallel doth the 
manifold uſe of this influment eſpecially rely z becauſe 
the ttue place of the fun 91! that dzy 15 in ſome part 
or point of that circle. W1ercfore for the beter con- 
ceivingand bearing in minde thereof , every fift pare/- 
lel is herein made a little grofler then the reſt. 

For this inner diall ſeyeth the ſhadow of the up- 
right edge cf the ſtyle ; which I chercfore call the wpright 

«dow. 

And thus by the eye and view onely to behold and com- 
prehend the courſe of the ſun, throughout the whole yeere 
both for his annuall and diurxall motion , may. be the firſt 
uſe of this inftrument. : 

; 11 Uſe. To finde the declination of the ſun every 
aJ's | 

Looke the day of the moneth propoſed inthe Feliptich, 
ard mark how many degrees the prick ſhewing that day, 
1s diſtant from the Equinott;a!l, either on the Summer or 
Winter fide, viz. North ox South. 


Example 


of the doutle Heurizontall Diall. 


Example 1. What will che Dec/mr2tion of the [un be 
upon the eleventh day of Auguſt ? look the eleventh day 
of Augnſt and you (hill finder in the fixthcircle above 
the Equinettiall : Now becauſe each parallel Randerh 
(as hath beenſaid before) for two degrees, the ſuu ſhall 
that day decline Northwards 13, degrees, 

Example 2. What declination bath the ſun upon the 
24 day of Xſarch? look the 24 day of March, and you 
ſhall finde it betweene the ſecond and third northern 
parallels, as tt were an half and one fifc part of thar 
ditance from the ſecond : Reckon therefore four de- 
erees/for the ewo circles, and one de;'ree for the halfe 
ſpace? So ſhall the Suns declination be five degrees , 
and at oat o'1e fift part of a dezree Northward thar ſame 
days 

Example 3. What declination hath the ſun upon 
the 13 day cf November ? look the 1 3 day of November, 
and you ſhall Andeic below the Equinott:iail ten parallels, 
and about one Quarter which is 20 degrees and an halfe 
ſouthward. So muci is thedeclination. And according 
to theſe examples judge of all the reft, 

II. Ute, To finde the dinrnall arch , or circle of the 
ſuns courſe every day. 

The ſun every day by his motion ( as hath been faid) 
deſcriberh a circle parallel to the F quinotTi all, which 18 
eicher on: of the circles in the d1all , or ſomne-where be- 
tween two of them. Firſt, therefere ſeck che day of the 
moneth ; and if it fall upon one of thoſe parallels ; that 18 
the circle of the ſuns courſe that ſame day : But if ic fall ve= 
tweene any Wo of the parallels p Imagine mn your minde, 
ard eſtimate with your eye, another parallel ch1cugh 
that point betweene thoſe two para:lels keeping til! che 
faine diſtancefrom eachof them, 

Y 3 As 


The deſcription, and »ſe 


As in the firſt of the three former examples, The circle 
of the Suns courſe upon 11 of Auguſt, ſhil be the very 
fixt circle above the Equinoftrall roward the cemter, 

In-x2mple 2, The circle of the ſwurs conrſe upon the 
24 of Match ſhall be an imaginaty circle between the ſe- 
cond ant third paraile's till keeping an bal of chat ſpace, 
andone fifth part more of the reſt, from the ſecond. 

In example 3. The cercle of the ſuns courſe upon the 
12 of November :ſhillbe an i naginary circle berween 
the tenth and eleventh parallels below the Equinottial, 
fill keeping one quarter of that ſpace from the 
ecoch, 

III Uſe. To fnde the y.fing aud ſetting of the ſun 
eve: y day. | 

Seck cur {as was laft ſhewed) che imaginary circle or 
parallel of the ſuns courſe for that Cay, and warke the 
point where irc mecterh with the horizon, both on the 
E aff and 7 ft.ices, for that 15 the very point of the ſuns 
r{hng, and fettiny that ſame day, and the houre lines 
which are on beth ſides of ic, by propurcioning the di- 
ftance reaſonatly, according to 15 minutes for the 
quarter cf the houre , will ſhew the houre of the ſuns 
_ on the Eft fide, and the (uns ſetting on theWeff 
de, 

V Ut. To know the reaſon and manner of the [»- 
ereafing and decreaſing of the dajes and nights (hroughout 
the whole yeere, 

When the Sun is in the Equineftiall, it riſeth and et- 
teth at6 aclock, for in the inſtrument the mterſeAion 
of the F quinottiall,and the Ecliptick with the Horizon is 
in the fix a clocke circle on both fides. Bur if the ſun be 
out ofthe Fquinottial,declining toward the Noythghe m- 
terſcRions ot the parallcl of the fun with the — Is 

E/ before 


of the doubl:s Horizonall Diall. 


before Gin the morning, and after 6 in the evening: and 

the Dixrnall arch greater then 12 houces ; and ſo much 

mote great , the greater the Nottherne Dechnation 1*. 

A2aine, it the ſunbe declining toward che South, the in- 
ecrſeRions of the parallel of the ſun, with the Horizon is 
after 6 in the morning, and before 6 inthe evening? and 
the Diurnall arch lefler then 12 houres; and by ſo much 
ſefſer, the greater the Southerne Declination is. 

And in choſe places of the Fc/iprick in which tne ſun 

malt ſpeedily changeth his declination, the length alſo 
of the day is moſt a.cered 2 and where the Ecliptick goeth 
moſt parallel to the Equinottiall changing the declina- 
tion, bur little altered, As for example, when the (un is 
neer unco the Equineft;all on both fides, the dayes in- 
creaſe and aiſo decreaſe ſuddenly and apace ; becauſe in 
thoſe places the Ecliptick inclineth to the Equino:ull in 
a manner like a ftreight line, making ſenſible declinarion. 
Again,when the ſun isneere his greateſt declination, as 
in the height of Summer, and the depth of Winter,the 
dayes keep for a good time, as ic were,at one tay, becaule 
in theſe places the Ecliptich is ina manner parallel ro the 
Equins(t;all, the length ot the day allo is bur little, icarce 
alcering the declination 2 And becauſe 11 thoſe ewo times 
of che yeer,the (un Randeth as jt were till ac onedeclinati« 
on,they are called the ſummer ſolſtice, and wrter ſolftrce 
And inthe mean ſpace the neecer every place is to the 
Equmottiall,che grenter is the diverſity of dayes. 
Waerefore, we may hereby plainly ſee chart che com- 
mon received opinion,that in eyery moneth the dayes doe 
equally increaſe, is erroneous. 

Alſo we may ſeethac in parallels equally diſtant from 
the £quivottiall, the day on the one tide is <quall to the 
nighc on the ocher fide» 

X 4 VI Ute. 


| The wſe and deſeription, 


VI. Vle. To finde how far the ſunriſeth, and ſetteth 
from the true eaſt and weft pomts, which is called the ſuns 
Amp "unde ortive and occaſtve. 

Seek cut (as was ſhewed in I1I Ye) the imagina- 
ry circle, or parallel of the ſas courſe, and the points 
of that Circle in the hor5z0», on the Eaſt and Weſt 
fides cutrech the degree of the Amplitude ortive, and 
occaſive. | 

VII Uſe. To finde the length of every day and night, 

Double the houce of the ſunnes ſetting, - and: you 
ſhal haye the length of the day; & double the hour of the 
ſunnes riſing , and you ſhal have the length of the vi2ht, 

VIII Vie. To ſfinde the true place of the ſwnupen the 
dyall, that 15, the point of the inſtrument which anſwereth 
to the place of the ſun tm the heavens at any time, which 11 
the very ground of all the queſitons following. 

If the dyall b- fixed upon a poſt : Look what a clock 
It is by the outward dyall, that js, look what houre 
and. part of houre the ſhadow of the (lanting edye of the 
fiyle ſheweth in the outward limbe, Then . behold 
the ſhadow of the upright edge, ard marke what point 
thereof 1s upon that very houre and part in the inner 
dyall amovg the panacea point 1s the true place of 
the Sunne at the fame inſtant. 

It the dyal benot fixed, and you have a eriaian lme 
no:ed in any window Where the Supne. ſhineth z place 
the //eridianof your dyal upon the Meridian line gi- 
yen, ſothat the top of che [ile may point iato the natth z 
ard fo the dyal is as it were fixed, wherefore by the 
former rule you may tinde the place of the Sunne upon It. 

If che dyal be not fixed, neither you baye a Meridian 
line, bur you Know the true, houre of the day cxaRtly 2 
ho!d che dyaleyen and parallcl ro the Horizon, moying 

' * It 


of the dowhle Horiz9ntal Dyall. 


it till the ſlanting edge of the ſtile caſt his ſhadow juſtly 
upon the rime or houte giyen ; for then the dyal is truly 
placed, as upon a poſt, Seek therefore what point of the 
upright ſhadow falleth upon that very boure, and chere 
is the place of the Sun. 

Bur if your dyal be looſe, and you know neither the 
Meridian nor the time of the day. Fir{t, by the day of 
the moneth in the Ecliptique, finde the ſurs paralle), or 
diurnallarch for that day, then holding che dyal level 
tothe horizon, move ic every way untill the ſlanting ſha- 
dow of the Ryle in the out ward limbe, and the uprigbe 
ſhadow in the Sunnes diurnal arch, both ſhew the very 
lame houre and minute, for that very point of the Sunnes 
paralle!, which the upright ſhadow curteth, 1s the trve 
place ofche Sun on the dyal at that preſent. 

But note that by reaſon of the thicknes of the Ayle, 
and the bluntnefſe of the angle of the upright edge, the 
Sun cannot come untothatedge for ſome ſpace before 
and after noone. And ſo during the tiwe that the Sunne 
ſhineth not on that upright edge, the place of che Sunne 
in the dyal cannot be found. Whetefore they that make 
this kinde of double dyal, are to be careful to file the up- 
right _ of the Ryle as thinne and ſharpe as poſſible 
may be. 

That which hath here bin taught concerning the 
finding out the Suns true place in the dyal, ought perfe&. 
ly to be underſtood,rHat it may be readily ,and dexterioul- 
ly pratiſed, for upon the true performance thereof de- 
pendeth all that followeth. 

IX Vle. To finde the hourt of the day. 

Tf che dyal be faftned upon poſt, the houreby the 
outward dyal, or limbe, is known of eyery one, and 
upright 


The deſcript 16 and: uſe 
ut he ſhidow in che $anspirallel, or diuraal arch will 
alſo ſhew the very ſame hoare. 

Bur if che dyall be looſe, either hold ir or ſer ic paral-. 
lel roche Horizon, wita the Ryle pointing into the north 
an4 mov: it gently eyery way uacill che houre ſhewed 
in both dials exaRly agreech, or which is all one, finde 
our the true place of the S 1a upo1 che dyill, as was 
taught inthe former queſtion, for thar poine acnang the 
houre lines ſh-weth che houre of che day, 


X Vſe. To findeout the Meridi.or, and other point of 


the Compaſſe - 

Firſt, you mn ſeek the cru: houre of che day ( by the 
laſt q ieftion) for in thar (icyrtion che Meridian of the 
dyall. Randeth direR'y norch and (th 2 and the eaſt 
pointeth into the eat, and the weſt into the welt, and 
the reſt of the points may b2 given by allowing degrees 
I1-4 unto every point of the compaſſe. 

X I Vie. To finde out the Azumith of the ſun, that is, 
th: diſtance of the Veruicall circle, in which th: ſun 55 at 
that preſent, from the Meridian: 

Ser your diall up 51 any pla or flit, which is paral- 
lel coths horizon, with che Meridian pointing directly 
natth or ſouth, as was lalt ſh:wel : then follow with 
your ey: the upright ſhido x in a treight line, till ir 
canceih chehorizon ; for the degree in waich the poinr of 
incerſeRtioa is, (hal ſh:2w how far the ſuns Azvmith is 
diftanc from the eat an4 welt points, and the comple- 
m2at chereof unto 923; ſhal give the diftance thercof trom 
the meridian. 

X II Vie, To. finda aut the Declination of any Wall 
15721 which the ſun (hinnth, that is, how far that wall ſwer - 
verhfrom the north: or: ſomth, either eaſtward or weſt + 


wat ds 
Take 


of the double Forizntal Dyall. 

Take aboard having one fireight edg.8& 2 line firick- 
en perpendicular upon it ; apply the fireyght edg umothe 
wall ar what time the ſan (hineth upon it, boldwg the 
board parallel co the horizon 3 Set the dyal thereon, and 
moye ir gently every way, untill che ſame hour and mi- 
nute be ſhewed in both dyals; and ſoler it land » then if 
the dyal have one of the fides parallel rothe Meridian 
frike aline along that fide apon the board, croffing the 
nw arons or elſe with a bodkin make a point upon 
the board, areach end of the meridian, and taking away 
the inſtrument from the board, and the board from» the 
wall, laya ruler to thoſe two points, and draw a line 
croſſing the perpendicular 2 for the angle which that line 
maketh with che perpendicular, is the angle of the decl1 
nation of the wall. And if it be a righr angle, the wall 
is exaRtly caſt or weſt + but if that line be parallel to the 
perpendicular, the wall is dire Et north or ſouth withour 
any declination at all. 

You may alſo finde out the declmarticn of2 wall, if 
the dial befixed on a poſt not vety far from that wall ; 
inthis manner. Your board being apy lyed tothe wwll, as 
was ſhewed, hang up a thred with aplummer, fo that 
the ſhadow of the thred may upon the board crofle the 
perpendicular line 2 make two pricks mthe ſhadow and 


run inſtancly to the dyal and look the hor1zontal- diftance: 


of the ſuns Azumith, or upright ſhadow from the meri- 
dian. Then through the two pricks draw 2 [ine crofling 
the perpendiculat: and upon the point of che interſeQton, 
make a circle equal to the hcrizorm of your Inſtrument, 
in which Circle you ſhal from the line through ct.c 
two pricks meaſute the Horizontal diſtance of 
the upright ſhadow, or Azumith from the me 
tidiah, that way toward Which the Meridian is ? o_ 
a line 
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The dſeriptios and. uf | 
a ſRineout of the center, to the end of that arch meaſured : 
and the angle which this laſt line makech with the per. 
pd , ſhall - be equall co che declination of the 
wall, 

XIII Vie. How to place the dyall wpon a poſt without 
any other direition but ut ſelfe, 

Set the diall upon che poſt, with the ile into the 
North, as neere as you can gueſſe 2 then moye itthis way 
and that way, till the ſave houre and minute be ſhewed, 
both inthe outward and inward dials by the ſeyerall (ha- 
dowes, as hath been already caught ,. for chen the diall 
Gandech in irs true Gtuation ; whetefore let it be nailed 
down in that very place. 

XIII Vee To finae the height of the ſun at high now 
every days 

Sceke out the diurnall Arch or parallel-of the ſuns 
conrle for chat day, (byYſe [77.) and with a paire of 
Compaſſes, ferting one foot 11 the center, and the orher in 
the point of interſeion of that parallel with the Meridi- 
an, apply that ſame diſtance unto the S:midiameter di- 
vided 2 tor that meaſure (hal therein ſhew the degree of 
of the $.1ns altitude aboye the the Horizon that day at 
high noon. 

XV Vſe. To finde the height of the ſun at any houre or 
time of the day. | 

Secke out che diurnal Arch, or parallel of the ſuns 
courſe for that day : and marke what point of it is in 
the yery houre and minute propoſed. And with a paire 
of Compaſles,ſerting one foot in theCenter, and the other 
in that point of the parallel, apply the ſame diſtance upon 
the Semidiamerer divided 2 for chat meaſure ſhall ſhew 
the degree of che ſuns alticude aboyc the Horizon at that 
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of the divble Horizonthll Diat 
" And by this meanes yeu way firde the height of the 
Sun above the Horizon at eyety houre throughout the 
whole yeere, for the waking of rings and cylinders and 
other inflruments which areuſed to ſhew the houreofthe 
day « | 
XVI Vſe, The height of ile ſun being given, 16 finde 


owt. the honre, or what ut 15 a clucke. 
This is the converſe of the former 3 Seeke therefore it 


the Semidiameter divided, the height of the ſun given, 
And with a paire of Ccopaſſes, ſetting cne fcot in the 
center, and the ot ber at that þeight , apply the ſame di- 
ance unto the diumall aich, cr parallel of the Sun for 
that day : for that point of the diurvallatch, upon which 
that ſarne diſtance lisbrs, is the t1ueplace of the tun vpen 
the dial ; and ſh eweth amorg the hevie hres, the true 
time of the day. 


XVII - Uſe. Conpaerations for the pſe of the inſlr ument 
in the neg ht. 

In tuch queſtions as corcerne the pight, or the time 
before fun r1ſibg, ad aiter fun ſetting, the 1nfirument re» 
preſenteth the lower Hemiſphere wherein the Soptberne 
pole js elevated. And theretcre the parallels which. are 
above the Aquin«Qiall ecward the center, ſþall be for 
the Sowtherne , or winter parallels 2 and thoſe Beneath 
the AquinuRiall, for the Nonherne or Sun mer pa- 
taliels ;;and tbe Eaſt (hall be accounted for Welt, and 
the Weſt for Eaft ; altogether contrary to that which 
was before, when the Jaftrument tepreſented the upper 
Hemiſphere. 


XVIII Uſe. To finde hew many fegreesthe ſan ig un» 
der the Hor iz.0n at any r1me of the night, | 


Sceke the Declination of the ſun for the day m_— 
lc 


% 


The dſertien and wfe 
ſed { by Ye 11.) And at the, ame, declination the con. 
crary (de imagine 2 parali for the fun chat pight 
and mark what point of ic.is inthe, very houre aud mj- 
me propoſed z Ang witha pair of compaſles, ſetting one | * 
foot in thecenter, andche other in that poine of the pa. f| . 
rallel,apply thatſame diſtance unto the ſemidiameter di. f| o 
vide! * for that meaſure ſhall ſhew the degree of the ſuns } © 


depreſſion below the Horizon at that time. H 
XIX Uſe. To finde out the length of the Crepn[culum, 
o» rwylight, every day. li 


Seek the declmation of the ſun' for the day propoſed 
(by Yſe 11.) Andat the ſame declination on che contrary | þ 
Gde imagine a parallel for the ſun that night. And with | fo 
a paire of compaſſes ſerting one foor in the center, and | to 
the other at 72 degrees upon the ſemidiameter divided, 
apply that ſame diſtance,umo the ſuns nofturnall parallel: | h; 
for that pointof the parallel, upon which 'that ſame d-| 
Rante ſhall lighr, ſheweeh among che-houre hines, the be- | jn 
ginningof che ewilight in the morning, or the end of the 
Twilight in the evening. | yn 

XX Uſe, If rhe day of thi woneth be not known,to finde | « 
4t oat bythe dyall. oy | 

For che working of chis queſtion, either the diall muſt | ty 
be fixedrightly on a poſt, or eMe you muſt haye a true 
Meridian line drawn in forte! window where rhe ſun | j« 
ſhineth, wherefore ſuppoſing the diall to'be juſtly ſer ei- X 
ther upon the poſt, or/upon the Meridian, Look what | pe 
aclock it is by the -ourward dial ; and-obferye what | T 
pdint ofthe upright ſhadow 'falleth upon the very ſame | th 
minute in the inner diall, and chrough that ſame point | ye 
imagine a.parallelciecle forche ſuns courſe ; that inpagi- | th 
nary circle in the Kalprick, (hall. cut the day of the | it, 
moneth, th 
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of the Genizrall Horilogicall Ring, 
- 1 Thedeſcrtiongfit. | | 
1\ His Infirument ferveth 28a Diall to findethe hour 

of the day, not in one place onely ( as themoſ? part 
of Dial s do) bur gentrally in all. Cbuntreys lying North 
of the s/Equmeitrall; and therefore, I' call it:the general 
Horologicall Zing. 

It confifteth of awo brazen ciscles, za Diameter, and a 
little:Ring to bang it by. | 

The two-cicles ate Jo trade, that though they are x0 
be ſerarright angles, when you, ule the .Joftrument 2: yer 
for more-conyenient carrying, they may he ane folded 1n- 
to the other, 7 

Thelefſer of thermo circles 15 for the s/Equmttvall, 
having inthe midfi of 4he inner hde of ;thickneſſe, a; ling 
round it, which is the ttue e£quindttiall cirde, divided 
into twice twelue hg uts; from the two oppelite poxats in 
whbieh «t is faſtened :within che greazers 

The greater and enter of the 2wo cyralts, 18 the Aſerigi- 
ev: One quarter wh &cof,; beginoingat-opt of the points 
in which the -e/£qumtlgllis hung, 1s divided into nive- 
ty degrees... / Ave TRHHINE A 

The Diameter is faflened to the Meridian in two op- 
ofire points or poles, ove'of chem being the very 6r:d of 

eQuadrant, end'isthe North : Pais. Whetclore it is 
perpenicheulax rothe Fyameottiall,.haymg hioduepolition. 
The diameter is broad, and-fht inthe: middle 2 and abour 
the flic on both fidgs ate the moneths 2nd dayes of the 
yeer. And withib ghps [iti aliede Thding plate picrced 
through with a fnall hole wh 


ig in the motion of 
t, while it is applied rothe dayes.of the yeer, tepreſenterh 
the Ax: of the world, | 


The 


"od 


Of the Gener all Horologicdll Ring. 
The lictle Ring whereby the Tnfirument hangeth, i, 
madeto ſlip up and down along the Quadrant : thar {g 
by help of a Iktle'rooth annexed, the Inſtrument may be 
reRified to any cleyation of the Pole. 


"+0 I 1. The wſe of it. 
Gng this Infirument , Firft, che tooth of the little 

Ring muſt carefully be fer to the height of che Pole in 
the Quadrant forthe place wherein you are. 

Secondly, the hole of the fliding plate within the lic, 
muſt be broughe exaRtly unto the day ofthe moneth. 

Thirdly, the /£qineftiafis to be drawn out, and by 
means of che two fiuds in the Ieridian Raying it, it isto 
he ſer perpendicular thereto. 

Fourthly, Gueſſe as neer as you cah- at the houre, and 
eura'the hole of thelictleplate roward it. 

Laſtly, Hold che Inftrumenc up by the lictle Ring, that 
it may hang freely with the North | Pole thereof toward 
the North : and moye it gently this way and that way, 
till the beams of the* $un-ſhining thorow that hole, fall 
upon that middleline within the e/£quinettial}: for there 
ſhall be che houre of the day : And che Meriden of the 
Inſtrument ſhall hang diretly North and Sowth. 


Theſe Inflrument all Dials are made in braſſe by Eli- 
as Allen dwelling over ag amſt St.Clements Church 
without Temple Barre, at the figne of the Hor(c- 
ſhooe neere Efilex G ate. | 
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